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THE BLOOD OF ALL RACES. 

Ethnologists of the Smithsonian Institution have in- 
vestigated the Filipinos, with results that are of rare 
interest to science. They have called attention to the 
fact that in the veins of the tribes of the archipelago 
flows the blood of all the races and varieties of man- 
kind. The Smithsonian Institution is giving special 
instructions to those intending to explore the caves of 
the Philippines for crania, and to search for other eth- 
nological data. 

In the make-up of the composite Filipino, the darker 
substratum has been supplied by Negrito, Papuan, and 
African negro. A copper tint and fighting blood have 
been. furnished by Malay and Polynesian. A lighter 
hue and certain arts have come from Japanese, Chinese, 
and Cambodian. Hamite, Semite, and Aryan have 
stamped their image upon the islanders. Even an an- 
cient stream of Caucasian is traced by ethnologists; 
and, stranger still, perhaps, the discovery has been 
made that a rivulet of American Indian blood found its 
way to the cosmopolitan veins of the Filipino through 
the channels of two centuries of uninterrupted com- 
merce between Mexico and Peru and the archipelago. 

In view of.this converging of racial streams in the 
Filipino, scientists of the American Bureau of Ethnol- 
ogy hope that a detailed investigaticn of the habits, 
implements, relics, beliefs, legends, etc., of the various 
tribes of these islands will be undertaken. In addition 
te exploration in search of prehistoric crania in caves, 
the purpose is to make a comprehensive collection of 
native hammers, saws, adzes, clamps, and every primi- 
tive implement representative of stages of invention 
between the stone age and modern times. It is ex- 
pected, too, that instruments of prehistoric engineering 
may be found. 

It is known that some of the Filipino tribes are skill- 
ful metallurgists, inheriting doubtless from ancient Ma- 
lay artisans dexterity in fine hand processes. It is 
hoped by the scientists that additions to one of the 
most interesting chapters in human history will be 
made through discoveries in the Philippines of the 
secrets concerning the ancient arts of working metals. 
Collections are to be made of the early poetry, tribal 
proverbs, legends, folklore, and all literary material, 
particularly that which will reveal the influence of the 
invasion from India that took place several centuries 
before the Christian era. 

The anthropologists who are to attempt the untang- 
ling of the record of centuries of race interfusion in 
the Philippines realize that they have a very big under- 
taking on their hands, but this gives added zest to the 
research. A special request has been made of officers 
of the United States to assist in collecting everything 
that may help to throw light on the story of the early 
savage navigators who cruised in the channels of the 
archipelago. In answer to inquiries, the United States 
Treasury Department has assured the scientists about 
to embark on ethnological work in the Philippines that 
collections brought back for the Smithsonian Institu- 
tion will not be subject to duty. 

or 0 
FINAL LESSONS OF THE GERMAN AMERICAN 
WAR GAME. 

With the publication in the current issue of the 
SupPLEMENT of the fourteenth of our series of articles 
on the naval war game between the United States and 
Germany, we reach the close of this most interesting 
and instructive struggle. Our readers will, of course, 
have formed their own conclusions as to the lessons 
to be learned therefrom; and that the publication of 
this matter has awakened widespread attention, and 
has served the useful purpose of instruction as to the 
relative strength of our own and the German navy, is 
shown by the large number of letters that have 
reached this office from all parts of the United States, 
some of which we have from time to time made public. 

PANAMA CANAL.—It will be generally agreed that 
the most important fact brought out by the war is the 
great strategical advantage which would have been 
conferred upon this country by the existence of the 


Scientific American 


Panama Canal. It was because we had no short cut 
to the Pacific that the Germans, in the early stage of 
the conflict, were able to concentrate an overwhelming 
and homogeneous force of battleships at Manila, and 
practically wipe out the heterogeneous fleet of battle- 
ships, monitors, and cruisers which had been hastily 
assembled for the defense of our naval base in the Far 
East. In that fight we lost four battleships, two moni- 
tors, and four cruisers; and it was only after sufficient 
time had elapsed for us to concentrate in eastern 
waters the three battleships of the “Maine” class, to- 
gether with the “Alabama” and “Kearsarge,” that we 
were able to stem the tide of disaster by winning a 
signal victory off the German base at Kiao Chau. After 
our success in the Pacific, there was another long delay, 
pending the arrival of two battleships of the ‘‘Maine” 
class from the Far East by way of Cape Horn. Had the 
Panama Canal been in existence, we could have concen- 
trated a force off Havana which would have insured the 
early destruction of the German fleet in the West In- 
dies; and the victory that was ultimately secured 
would have been more .decisive than it was. 

TuHE SUBMERGED TorPEDO TUBE.—The second lesson 
of the war is the enormous value of the submerged tor- 
pedo tube on battleships and cruisers. The majority 
of the German vessels engaged were fitted with a sub- 
merged tube located on the longitudinal axis of the 
vessel, at the point below water where the fore-foot 
rounds up into the ram. The German naval construc- 
tors were early to perceive the immense advantage of 
the submerged torpedo tube and all of their latest 
ships, both battleships and cruisers, have been so fitted. 
Our own vessels, unfortunately, did not carry a sub- 
merged tube, and the above-water tubes, because of the 
great risk of the explosion of the torpedoes by the 
rapid-fire guns of the enemy, had been in many cases 
removed, leaving our ships with at best only a very 
limited torpedo armament. This disparity not only 
seriously hampered the American admirals in the dis- 
position and handling of their vessels, but in some 
battles it proved the undoing of our fleets. In a 
cruiser engagement that took place in the Atlantic 
early in the war, the issue was suddenly decided by a 
swift movement of the German cruisers, which en- 
abled them to torpedo four of our cruisers in succes- 
sion, the German boats being able to cross in front 
of our line at sufficiently close range for using the 
torpedo, without being themselves exposed to torpedo 
attack. In the whole war we lost, by torpedoes fired 
from the warships themselves, no less than eight bat- 
tleships and cruisers against a loss to the Germans in 
battleships and cruisers by torpedoes from our own 


ships, if we exclude the submarines, of only one 
cruiser. 
TorrPeEpO Boats AND DESTROYERS.—The torpedo 


boat, moreover, fully established itself as a most ef- 
fective element in modern warfare. In the battle off 
Manila early in the war, after our fleet had been 
thrown into disorder, the German torpedo boats were 
sent in to give the final coup de grace, which they did 
by sinking three battleships and two monitors. Then 
again, in a night action between two approximately 
equal fleets of cruisers and torpedo boats (in which, 
because of a similar ruse adopted by each fleet, each 
group of torpedo boats was enabled to get in among 
the enemy’s ships) the entire force on both sides was 
wiped out, every cruiser and all the torpedo boats but 
one being torpedoed and sent to the bottom. Extraord- 
inary as this result appears, it was considered by the 
umpires that under the tactics adopted it was per- 
fectly possible. In this conflict alone ten cruisers were 
sunk by torpedoes, besides a dozen or so torpedo boats. 

Monitors 1n AcTion.—The war served to demonstrate 
once more the comparative uselessness and, under cer- 
tain conditions, the absolute encumbrance of monitors, 
when they form a part of the line of battle. On more 
than one occasion the speed gage remained with the 
Germans because of the obligation that the American 
admiral was under to keep down the speed of his bat- 
tleships to that of the slow monitors. This was one of 
the contributory causes to the defeat at. Manila; and 
although in the last fight of the war, as described in the 
current issue of the Supp).EMENT, the monitors proved 
to be extremely hard to hit, and although their 12-inch 
guns did frightful execution upon the German battle- 
ships, it is a question whether the small target that 
they afforded was not. more than offset by their compar- 
ative unnandiness and lack of maneuvering ability. 
Furthermore, it is a fact that in this battle, while the 
German line was moving at an uniform speed of 15 
knots, our own line, because of the slowness of the 
monitors, was moving only at a little over 7 knots an 
hour, or only half as fast. 

SUBMARINES.—In -the great deciding battle of the 
war, victory was snatched from the German fleet by the 
sudden entrance of the submarines into the fight at the 
very moment when the remaining German ships were 
closing in, themselves badly disabled and with speed 
greatly reduced, for the closing stroke, This result 
will naturally be very pleasing to those who pin their 
faith to the submarine; but it must be remembered 
that their effective work was due to most favor- 
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able weather conditions, for the day being partic- 
ularly fine, and the sea smooth, it rendered the suc- 
cessful operation of the submarines possible. Moreover, 
these same weather conditions were distinctly favor- 
able to the monitors, which, had the sea been rough, 
could never have concentrated such an effective fire as 
they did against the German line. 

GuNNERyY.—Although the American navy was con- 
spicuously weak in torpedo attack, the greatest credit 
is to be accorded to its gunnery, which proved almost 
as destructive to the German fleets as the German tor- 
pedoes did to our own. To the concentration of fire 
from our heavy guns is to be attributed the loss of two 
German cruisers and of six of the finest of the German 
battleships, in our victorious action off Kiao Chau; 
and in the successful battle that closed the war, it was 
the terrific mauling received by three battleships, the 
“Wettin,’ “Mecklenburg,” and ‘Woerth,” that rendered 
them easy objects of attack at the close of the battle by 
our submarines, As far as our own ships are con- 
cerned, we lost six cruisers and five monitors, as the 
direct result of gun fire, the vessels being either sunk, 
or so completely disabled that they were obliged to 
strike. 

SpPEED.—There can be no question that the posses- 
sion by the Germans of the speed gage in certain of 
the conflicts of the war was of enormous advantage; 
and it was only when matters were evened up in this 
respect, in the battle won by us off Kiao Chau, a 
victory due largely to the good speed of the ‘Maine,” 
“Missouri,” and “Ohio,” that we were able to turn the 
tables and maneuver to good effect. If the lessons of 
the war teach anything, they teach the folly of build- 
ing battleships or cruisers whose speed is below the 
average speed of any possible enemy. Eighteen knots 
should be the lowest contemplated speed of our future 
battleships; and it is quite a question whether it will 
not prove to be an advantage to sacrifice some weight 
of gun fire for the sake of an additional knot of speed. 
The admirals on both sides seem to have aimed at 
placing their line of battle in a position which would 
enable them to concentrate the whole fire of the fleet 
on the head or tail of the enemy’s line, disabling his 
ships in detail; and such a feat is only possible to the 
fleet which has a higher average speed and general 
greater mobility. 

ENORMOUS PERCENTAGE OF LOSS Perhaps, after 
all, the most striking fact brought out by this war 
game is the frightful diminution of naval strength 
and international standing which will occur in both 
of the navies engaged. Out of a total of 49 ships en- 
gaged, Germany lost about a score, in which were 
included the very finest of her battleships; while out 
of the total of 53 vessels engaged on the American 
side, we lost no less than 29. While our loss was 
numerically greater, we did not lose so large a num- 
ber of our best ships. The exhausted condition of the 
combatants at the close of the war. is shown by the 
fact that, although the umpires decided that the ad- 
vantage lay with the American navy, the mutual de- 
struction had been so terrific that the German navy 
had but one effective battleship left and the United 
States but two; that is to say, there were in the com- 
bined fleets but three first-class battleships left at the 
close of the war, that were in condition to carry on 
the conflict. Consequently, two of the first-class na- 
vies of the world were reduced in a few months to a 
second-class position as regards their fighting 
strength; and since the work of battleship building 
is slow, it would take at least four or five years to 
bring these navies up to their strength at the opening 
of the war, and probably twice that length of time 
to restore them to their relative standing among the 
other great navies of the world. 

Here is a consideration which we think must make 
very strongly for peace in all future international 
controversies. When the defeat of an enemy is at- 
tained at such a frightful cost and at such peril to 
international ranking, we look to see the very last 
resources of diplomacy exhausted before any war 
takes place between the leading powers. 

2.0. 8 
VERTICAL TRANSPORTATION. 

In considering recently the general subject of trans- 
portation, attention was called to the congested condi- 
tions of travel in a crowded city like New York, and 
especially to the fact that much of the discomfort aris- 
ing therefrom is due to the immense increase in popu- 
lation within restricted areas, both in the residential 
and business portions of the city, which render the 
congestion at certain hours of the day so serious as to 
render travel in the city a struggle not always un- 
attended with personal danger. This increase of popu- 
lation is due to the growth of our cities in a vertical 
sense—in the residential part of the city, by the erec- 
tion of “flat” or apartment houses, a score of stories 
high, and in the business district by office buildings 
which have a height so great as to engulf in many 
cases even the steeples of neighboring churches. In 
the primitive town the one and only street was laid 
out horizontally. In the modern city the streets are 
often vertical. In a modern community like the Park 
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Row building in New York there are over six thou- 
sand inhabitants, with a vertical thoroughfare having 
twenty-five cross streets. 

There are about a thousand offices in this building, 
with the top landing 294 feet from the ground floor. 
To provide transportation for these people, we find an 
equipment of ten elevators, each capable of carrying 
sixteen men, and making the trip to the top floor and 
back in three minutes. At this rate two hundred round 
trips a day are made by each elevator during business 
hours. On an average one need never wait more than 
eighteen seconds for a car, and a man at the top 
floor can reach the street in two minutes at the most. 
Each car averages sixteen passengers per round trip, 
and travels a distance of twenty-two miles a day. 
This means a total of 220 miles a day traveled by the 
ears altogether, or a distance stretching from New 
York to Washington. The elevator schedule in the 
Park Row building, as first arranged, provided for 
the running of five express cars and five locals. How- 
ever, it was found that better time could be made 
even from the top floors when the cars were all run 
as locals, because since twice aS many cars were 
thrown open to all the floors, the number of passen- 
gers taken on and off at each stop was decreased, and 
the saving thus occasioned more than overbalanced 
the time consumed by the slight increase in the 
number of stops. 

A notable example of the use of express elevators 
may be found in the Broad Exchange building, New 
York city. In this building there are 1,400 offices, 
and eighteen elevators are provided for the transpor- 
tation of the seven or eight thousand occupants, Half 
of these elevators make no stop between the first and 
eleventh floors, and the other half travel no higher 
than the eleventh floor. This arrangement atfords 
greater economy of space, because, instead of contin- 
uing the elevator shafts of local cars up to the top 
of the building, the space from the twelfth floor up 
is employed for other valuable purposes. 

From the foregoing it will be seen that while, as 
previously stated, the vertical growth of our cities 
was made possible by the use of steel in building con- 
struction, no such development would have resulted 
without the introduction of elevators to make tall 
buildings profitable. 

Public attention was first directed to the advantages 
of elevators at the time of the New York World’s Fair 
in 1853, when Mr. E. G. Otis gave an exhibition of his 
patent safety device in the Crystal Palace. A great 
impression was made on the spectators when the in- 
ventor, after running his car to the top of the shaft, 
cut the supporting ropes and descended safely to the 
main floor. The next year Mr. Otis secured a bit 
of land at Yonkers on the Hudson, and began the bus- 
iness of manufacturing elevators. It was not until 
1859 that the first independent elevator engine was 
built, and.a dozen more years passed before the hy- 
draulic elevator was developed. Since that time we 
have had one more important innovation, that of the 
electric elevator, which was first introduced to the 
public in 1888. At present there are five distinct 
types of hydraulic elevators. Of these, the vertical 
cylinder type is the ‘oldest and most common. An- 
other type which differs from this only in the position 
of the cylinder is the horizontal cylinder type, which 
is found useful where space in the shaft is more val- 
uable than that in the basement. In these two types 
a pressure of 150 pounds to the square inch is com- 
monly maintained. Where it is necessary to have the 
eievators scattered about in various parts of the 
building, the high-pressure inverted-cylinder type is 
most useful. The power which is developed in one 
portion of the building can, by this means, be more 
widely distributed, and the machinery may also be 
made more compact. Two other types, the pulling 
plunger and direct lift, complete the list of hydraulic 
elevators. In the puJling plunger type no counter- 
weight is used, but the plunger is made heavy enough 
to raise the car by its own weight, while hydraulic 
pressure is exerted to lift the plunger when the car 
is descending. In the direct-lift elevator the cylinder 
and piston are situated in a shaft sunk into the 
ground a distance equal to the desired travel of the 
car. This type is commonly used for freight, though 
it makes an excellent elevator for passenger service 
as well where conditions permit, because no energy 
is lost in the transmission of power, but the piston 
acts directly on the car. 

In electric elevators the driving means of course is 
an electric motor, which operates a winding drum 
through suitable gearing, but the most important fea- 
ture of the electric elevator is the device for starting 
the motor. Of course, it would not do to provide a 
starting box on the car, for the careless operator would 
be too apt to suddenly turn on the entire current and 
burn out the motor. On this account automatic de- 
vices for gradually cutting out the resistance are 
provided. The operator has no control over the ac- 
tion of this device except to start, stop, and reverse 
the same. 

Although a great many improvements have been 
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made in the motor mechanisms of elevators, the safety 
device now commonly used does not differ materially 
from that which proved its worth thirty years ago, 
such changes as have been made being principaily 
due to increased speed of travel and heavier loads 
now carried. When we stop to consider that more 
rides are taken daily on elevators than in the street 
cars of our cities, the safety of these conveyances 
may be appreciated. Accidents on elevators occur so 
rarely that the daily papers usually accord them the 
prominence of a front-page article with a glaring 
title. 

A type of electric elevator which is coming into 
great prominence is the automatic elevator for pri- 
vate residences. This is operated by a set of push 
buttons, and requires no elevator man. ‘If someone 
on the second floor desires to go up to the fifth, he 
first presses a button that brings the car, if idle, up 
to his landing. As soon as the car comes to a stop, 
and not before, the door at the landing is automatic- 
ally unlocked, so that the person can open it and enter 
the car. The door must then be closed before the car 
may start up again. A button marked “Fifth Fioor” 
is now pressed, and the car is started up automatic- 
ally, stopping when the fifth floor is reached. While 
in motion the car throws out of circuit the buttons 
of all the floors except that to which it is destined, 
thus preventing interruption until the trip has been 
completed. 

In closing we must not neglect to mention the esca- 
lators or moving stairways, which are growing in 
prominence as a means for carrying large crowds for 
short distances. This type of elevating device gives 
promise of a great future, and should prove an im- 
portant factor in our progress toward the city of 
theoretically perfect development. 

0 
THE BRITISH BATTLESHIP CONSTRUCTION PRO- 
GRAMME FOR 1903. 


BY OUR LONDON CORRESPONDENT. 

Owing to the exceptional activity being displayed 
by the various great powers and the augmentation 
of their respective navies by the embarkation upon 
elaborate naval programmes, the Admiralty scheme 
of Great Britain for the present year is very exten- 
sive, in order to maintain the necessary superiority 
of the English navy, and to preserve the balance of 
power. The 1903 programme provides for the construc- 
tion of forty-two new vessels of all descriptions, com- 
prised as follows: 


Battleships ...ccsces saci edu wes Howe ece ds 3 
First-class armored cruisers.............. 4 
Third-class cruiserS .............-..0 eee 3 
SCOULS™ ais cn to beard ohne rs ately, shieyah yess Asean ee 4 
DEStroyers)? si6 cass aah walsaus oan Gye he eS 15 
Submarines ............ cee 10 
Coastguard cruisers ...............-0000- 2 
River gunboat. oi 4.0055 o2e cesar e eoesanws 1 
A We: Ee 42 


The total cost of these new vessels amounts to $50,- . 


682,150, which is an excess over the sum similarly 
devoted to the 1902 building programme of $5,389,550, 
while the total sum to be expended upon the navy dur- 
ing the present year is $172,287,500, an increase of $16,- 
010,000 upon the previous year. 

In addition to the foregoing new vessels, which 
are to be laid down at once, the following ships are 
now in course of construction: 


Battleships ............... need Hating weave os 11 
Armored cruisers .............. cece ee eens 19 
Second-class cruisers ................0000- 2 
Third-class cruisers ................0 020s 4 
Scouts: aio tenis Soe gies See eee ed eS Se 4 
SlOOUS: vs oe wes bas EES Se ee es Les ces 2 
DOStrOYers. 6 Gae eV e cele Rea TE See OO 19 
Torpedo: D0ats’ 5.0645 24 ve oes Coe Eee ee oe 8 
SubmarineS ........ cece eee eee eee 3 
POCA sys F sce ateretecs ata nev erete ieee Deesissiyad oS a 72 


And of these, six battleships, eleven armored cruisers, 
and the majority of the other vessels will be in com- 
mission before April 1, 1904. During the past year the 
British navy has been increased by the addition of 4 
first-class battleships, 5 armored cruisers, 2 sloops, 4 
destroyers, 3 torpedo boats, 6 submarines and one 
or two other minor vessels. 

The imperative and vital necessity of rapid construc- 
tion is fully realized by the Admiralty, and in order 
that the vessels in the new programme may be con- 
structed without any delay, such as necessarily arises 
in the government dockyards, all’ the vessels in the 
1903 scheme, with one exception, will be built in pri- 
vate shipyards. In order that the new vessels may be 
turned out by the contractors completely equipped and 
ready for service, and in view of the up-to-date equip- 
ment of the private shipyards, the contractors will be 
required to complete the ships in all respects ready for 
commission, i. e., not only build the hull of the vessel, 
but supply the armament as well. 

The estimates do not afford any indication concern- 
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ing the design of any of the new ships, but it is gen- 
erally understood that the battleships will possess the 
further improvements in respect of gun power on the 
“King Edward VII.” class outlined in a recent issue 
of this journal, and that they will cost approximately 
$7,000,000 each. The construction of the ten submarines 
is to be hurried forward as quickly as possible. In 
their design they will embody several improvements, 
especially in the system of propulsion, the gasoline 
engines which in the existing craft have proved un- 
reliable and generally unsatisfactory being superseded 
by improved propelling machinery. During the year 
$16,500,000 is to be spent on armaments, as follows: 
Seven 12-inch 50-ton guns, 23 of 9.2-inch caliber, 60 6- 
inch quick firers, and 159 smaller guns; but there 
will also be completed, including guns already ordered, 
12 12-inch 50-ton guns, 11 of 9.2-inch caliber, 10 of 7.5- 
inch, 136 of 6-inch caliber, and 224 smaller weapons. 

Concerning the royal naval reserve of merchant 
cruisers, the list is practically the same as before, con- 
sisting of the three White Star boats, “Oceanic,” ‘Ma- 
jestic,”’ and “Teutonic”; three Cunarders, “Campania,” 
“Lucania,” and “Umbria”; four P. and O.’s, two Orient 
liners, two Royal Mail boats, the Pacific liner ‘“Ortona,” 
and the three Empresses of the Pacific. For these ves- 
sels a subsidy of $389,065 is to be paid. In addition to 
the above list there are 31 steamers belonging to these 
respective companies held at the disposition of the 
Admiralty without further subsidy. 

The Admiraity have not lost sight of the applicability 

of liquid fuel to battleships, and experiments are being 
earried out upon the new turbine torpedo-boat destroy- 
er “Velox” and upon two battleships. Great difficulty 
is being experienced in adapting liquid fuel to war 
vessels, since oil fuel is of no advantage to the navy, as 
compared with Welsh steam coal, unless the combina- 
tion can be brought to such perfection as to render the 
fuel practically smokeless. 
' One of the most important new departures in the 
administration of the navy is the appointment of a 
small committee composed of the highest recognized 
authorities on marine engineering in the country, to 
be at the disposal, when required, of the controller of 
the navy, so that the Admiralty board may profit by 
any advice or suggestions that may be proffered rela- 
tive to any questions concerning vessels. 

Furthermore, a new squadron is to be created—the 
South Atlantic squadron—which will serve the south- 
east coast of America and the west coast of Africa, and 


‘use Gibraltar and Sierra Leone as its bases. 


+ + 
VULCANIZED TIMBER IN ENGLAND. 

A considerable amount of interest has been aroused 
by the announcement, as the result of a prolonged 
series of experiments, of a method of so treating tim- 
ber as to secure even from soft wood a largely in- 
creased toughness and hardness. The process is de- 
scribed as one of vulcanizing, comparable in some 
respects with Bessemer’s process of converting iron 
into steel, and is the invention of Mr. Powell, a Liver- 
pool merchant. The treatment to which the timber 
is subjected is, roughly speaking, that of saturation 
at boiling point with a solution of sugar, the water 
being afterward evaporated at a high temperature. 
The result is to leave the pores and interstices of the 
wood filled in with solid matter, and the timber vul- 
canized, preserved, and seasoned. The nature of 
moderately soft wood, it is claimed, is in this way 
changed to a tough and hard substance, without brittle- 
ness, and also without any tendency to split or crack. 
It is also rendered remarkably impervious to water. 
Hard wood similarly treated derives similar benefits. 
Moreover, it is claimed that the process may be com- 
pleted and timber turned out ready for use in a tew 
days. 

=+ om 
“CALLITYPY.” 

Most of our readers will probably remember the dis- 
cussion carried on in our correspondence columns on 
the possibility of using the ordinary typewriter for the 
purpose of making a matrix to cast printing types. 
Some of the critics of this plan contended that it 
would be-impossible to bring the ends of the lines in 
absolute vertical alignment and that, furthermore, the 
difficulty of making corrections was insuperable. In 
the current SUPPLEMENT will be found an article by 
Jacob Backes on “callitypy,” a new printing system, 
in which it is explained how the ends of the lines may 
be brought to register. In carrying out the system de- 
scribed, the printing plant used consisting of one or 
more writing machines of any standard make, sheets 
of white paper, a square, a ruler, firm white card- 
board are the only utensils required. It is true that 
callitypy is to be used primarily for the purpose of 
making line engravings of typewritten matter as a 
substitute for direct printing without recourse to 
typesetting or line-casting. Nevertheless, the system 
shows that it is at least possible to overcome some of 
the objections which have been advanced to the use 
of the typewriter as a means of making the matrix 
for the casting of type. 
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SOME MODERN APPLIANCES FOR LIFE SAVING AT 
FIRES, 

The most progressive American fire departments 
have of late given great attention to the subject of 
saving human life at fires. The size and height of 
modern buildings and the inad- 
equacy of many systems of sta- 
tionary fire escapes, despite the 
notable improvements of the 
past few years, have rendered 
well nigh imperative the pro- 
vision of better facilities for the 
rescue of persons who in the 
event of a fire find their escape 
from the upper stories of build- 
ings cut off by smoke and 
flames; but it is no exaggera- 
tion te say that the accomplish- 
ments in this direction have far 
exceeded anything that might 
be expected in the rather brief 
interval which has sufficed 
for the evolution. 
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of a 15-foot length of narrow and very tough hickory, 
with a two-foot steel hook on one end and stout hick- 
ory crossbars at intervals of a foot throughout the 
length of the ladder. The hook, it may be explained, 


is armed with sharp teeth. 


An Aerial Truck. 


The proverbial courage, 
energy, and agility of the 
typical American fireman 
have assuredly proven an 
important factor in the 
development of the pres- 
ent degree of efficiency in 
life saving at fires; but 
a very large share of the 
credit must also be ac- 
corded to the ingenious 
devices, most of them of 
recent invention, which 
constitute the working 
equipment of the present- 
day life-saving fireman. 
Of what marvelous celer- 
ity of action the firemen 
life-savers of the United 
States are now capable 
was strikingly attested at 
the Paris Fire Congress of 
1900, when a life-saving 
crew of American firemen 
were conveyed a distance of a quarter of a mile, 
scaled a temporary seven-story building by means of 


ladders, made fast life-lines, and rescued one person - 


from the seventh story and two persons from the sixth 
story in the total elapsed time of three minutes and 
forty-two seconds. The speediest foreign crew that 
essayed to compete with them required over ten min- 
utes to perform the same task. 

Of the means and methods of saving life at fires, 
perhaps the most interesting are those upon which 
reliance must of ne- 
cessity be placed 


A Pneumatic Extension Ladder. 


By the use of a jpompier, a fireman may rapidly 
scale the face of any building, without regard to 
height, ascending story by story. The spike-like pro- 
jection at the end of the ladder is thrust through a 
window-sash, and the hook gives it a firm grip on the 
window ledge. When the ladder has been secured in 
this position, the fireman rapidly ascends the cross- 
pieces. or rungs, and taking a position on the window 
ledge occupied by the hook, is ready to draw the 
ladder up after him, and in turn hook it upon a win- 


when prompt action 
is necessary and the 
character of the ap- 
paratus at hand is 
limited. Prominent 
among the appliances 
in use in this branch 
of the field is the life- 
net. The approved 
type of net is circular 
in form and about 
thirty feet in diame- 
ter. It is suspended 
from a rim of steel, 
the net being at- 
tached by springs 
which take up the 
force of impact of a 
falling body. At a 
recent apartment 
house fire in New 
York city, twenty-five 
persons jumped with- 
out injury into one 
of these nets, which 
was. supported by 
eighteen men. Ofthe 
number rescued,  fif- 
teen jumped from the 
third story, while the 
others leaped from 
the fourth, fifth, and 
sixth stories of the 
burning building. 


A utensil upon 
which the scientific 
fire - fighter places 
great reliance when 


called upon to save 
human life at fires is 
the scaling ladder, or 
“pompier” as it is 
ealled. This consists 


A Jump Into the Life Net. 
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Rescuing by Means of the Pompier Ladder. 
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dow-sash of the story above. This operation is re- 
peated until the roof or any desired floor is reached. 

To the uninitiated the mode of operation of the 
pompier might appear-to constitute a rather slow pro- 
cess, but in reality marvelous speed may be attained 
by men experienced in the use 
of these scaling ladders. In- 
deed, it is accounted only an 
ordinary accomplishment for 
a fireman to climb to the top of 
a five or six story building in 
less than three minutes by the 
use of these ladders. Under 
stress of circumstances an ath- 
letic fireman can carry to the 
ground an unconscious or in- 
jured person, using but a single 
scaling ladder, and descending 
story by story, but the work is 
greatly facilitated where sev- 
eral firemen work in conjune- 
tion and are provided with 
a supply of pompiers suf- 
ficient to form a sort of 
chain of ladders from 
ground to roof. 

The life-line constitutes 
one of the most valuable 
features of the equipment 
for saving persons im- 
prisoned in a_ burning 
building. One end is usu- 
ally carried to the roof by 
a fireman using a pomr 
pier, but if ladders are 
burned or other exigen- 
cies are presented, a life- 
line gun is sometimes em- 
ployed to hurl the rope, 
in the same manner that 
life-saving crews on the 
coasts convey a line to a 
stranded vessel when the 
sea running will not per- 
mit. the launching of a 
boat. The gun employed 
in fire-fighting work is of 
a design similar to an ordinary cavalry carbine, but 
of much heavier construction, the stock being of solid 
steel. Over the muzzle is fitted a steel cap, to which 
is attached the strong light line. The main portion 
of the line is kept carefully coiled in a tin dish with 
a center core, and when the gun is discharged the 
cap flies over the top of the burning building, and 
the line is paid out as rapidly as needed. By means 
of the light line ‘the heavier life-line is drawn into 
place on the roof, and attached to a chimney or other- 
wise securely  fast- 
ened. 

When descending by 
means of a life-line, a 
fireman wears a broad 
webbed belt attached 
to which is a large 
steel hook or _ snap, 
and around which 
two or three hitches 
of the rope are taken. 
The fireman may, by 
grasping the rope with 
his right hand and 
the hook with his left, 
descend at any speed 
desired, and if de- 
sired he can carry 
down a rescued per- 
son. However, where 
the person rescued is 
unconscious and _ un- 
able to render the 
slightest assistance to 
the fire-fighter, it is 
customary to follow a 
somewhat different 
plan. In such cases 
the fireman remains 
on the roof and 
places the rope about 
the form of the un- 
conscious man, so that 
it constitutes a cradle 
from which it is im- 
possible for him to 
slip. The man, who 
has perhaps been 
overcome by smoke, is 
thus lowered in safe- 
ty to the ground, and 
the operation is re- 
peated until all the 
imperiled occupants 
of the building are 
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rescued, after which the firemen descend in the man- 
ner above outlined. 

No other class of fire-fighting apparatus has during 
recent years. undergone such marked improvement as 
the aerial ladders, which are designed, of course, pri- 
marily for use in rescuing the occupants of burning 
buildings. The ordinary trucks, which formerly car- 
ried only plain ladders up to 40 feet in length, are 
now, as a rule, equipped in addition with 50-foot and 
65-foot extension ladders; and the extension ladders, 
operated py means of cranks, are now made in all 
sizes up to 90 feet, which renders them capable of 
reaching to the sixth story of an ordinary building. 
By means of 85- 


foot aerial trucks i is 
of this pattern, - 
men have reach- 
ed the seventh 
story of a build- 
ing in a space of 
forty-two s e c- 
onds. Many mi- 
nor improve- 
ments have lately 
been made in 
these ladders, {fn- 
cluding the intro- 
duction of the 
new shoe _ irons, 
which prevent the 
slipping of the 
ladder, and per- 
manent dowels on 
the inside of the 
shoe irons, which 
add to the stabil- 
ity of the ladder. 
For life-saving 
purposes, how- 
ever, there is 
nothing to com- 
pare with the 
new e telescopic 
aerial ladders which are operated by means of com- 
pressed air. When it is desired to effect a rescue of a 
person on the roof or on one of the upper floors of a 
blazing building, the pneumatic ladder is shot into the 
air to a point just opposite where the imperiled person 
is standing, the endangered individual steps on to the 
top round, and the ladder as suddenly collapses, the 
tubes telescoping gradually but rapidly, and convey- 
ing the rescued person to a point near the ground. 
The average telescopic aerial ladder is operated un- 
der an air pressure of 300 pounds to the square inch, 
the air tank being located in the center of the truck 
carrying the ladder. On many ladders there is pro- 
vided an auxiliary tank with air under 100 pounds 
pressure, which is used to supply power for swinging 
the ladder from one side of the street to the other, so 
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The American Falls on March 22, 1903, when the Waters of the River were Diverted. 
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taat buildings on both sides of a thoroughfare may be 
served without serious delay. The truck carrying the 
ladder weighs about two tons, the heavy construction 
having been introduced in order to obviate any possi- 
bility of overbalancing. Ladders of this pattern of 85 
feet extension have been raised to their full height in 
25 seconds. Inasmuch as the apparatus is strong enough 
to carry a dozen men, it is possible to conduct rescuing 
operations with great rapidity. 

a’ a 
REMARKABLE DIVERSION OF NIAGARA’S WATERS, 
BY ORRIN E. DUNLAP. 

Despite any fancied or real danger that threatens tne 


The American Channel] Looking Toward the Mainland from Goat Island. The People in the Distance are Walking up the Riverbed 
at Midstream, where the Rapids Usually Toss with Great Fury. 


cataract of Niagara, it is certain that it will take many 
long years of earnest activity to bring the spectacle to 
the ignoble condition in which the people of Niagara 
Falls found it on the morning of Sunday, March 22. 
Late Saturday afternoon or evening the ice came down 
the upper river from Lake Erie in marvelous quantities. 
The floe was so heavy that immense fields of it lodged 
on the rocks and reefs above Goat Island, the result 
being that practically all of the water that would find 
its way to the lower river over the American Fall and 
precipice was diverted to the outer or Canadian chan- 
nel. This left the riverbed of the American channel, 
between the mainland and Goat Island, high and dry, 
and on Sunday great numbers of people visited the 
scene and walked about the river-bed. 


The condition was surprising. Those who have 


241 


passed all their days at Niagara were amazed that 
such a thing was possible. Under normal conditions 
the channel between the mainland and Goat Island is 
a scene of furiously tossing water that leaps and 
bounds, tumbles and rolls, over reef after reef in its 
impetuous rush toward the awful precipice. In this 
channel the water speeds on at a rate of from fifteen to 
twenty miles an hour, and in places is twelve feet deep. 
But on the Sunday referred to, the rocks of the river- 
bed formed a glorious searching place for the relic and 
souvenir hunters, who marveled at the wonderful con- 
dition wrought by the gathered ice a short distance up 
stream. It is recorded in the historical annals of Nia- 
gara that a simi- 
lar incident  oc- 
curred on March 
29, 1848, but 
people who have 
lived at the Falls 
ever since then 
have no recollec- 
tion of such a di- 
version of the 
waters as that of 
March 22  IJast. 
Situated between 
the mainland and 
Goat Island nes- 
tles pretty Green 
Island, and it was 
from this island 
that the dry rocks 
were most easily 


reached by the 
crowd of pedes- 
trians. Under 
normal conditions 
of the river, 
Green Island is 
situated in the 


midst of the tur- 
bulent flow, and 
on each side of it 
the water rushes in good volume at rapid speed. When 
the waters were diverted, however, it was possible to 
walk from Green Island right up the river-bed to the 
head of Goat Island, but in order to do this, reef 
after reef had to be climbed. The temporary diver- 
sion of the torrent gave fine opportunity for an in- 
spection of the river-bed and the rock formation that 
causes the beautiful rapids so much admired by vis- 
itors, who stand a long time on the island bridges and 
watch the flood come down from the sky, as it were. 

With the water diverted, the fall of the river- 
bed seemed more pronounced than ever before. To 
stand down close by the bridges built from the main- 
land to Goat Island and look up stream was a remark- 
able sight. It was like looking up a hill of rocky 
shelves of stairs, and it was almost impossible to con- 


The American Falls at the Normal Flow of the River. 


THE REMARKABLE DIVERSION OF THE WATERS OF NIAGARA. 


© 1903 SCIENTIFIC AMERICAN, INC. 


242 


ceive that only a few hours before a large portion of 
the waters of Lake Erie had taken this route to old 
Ontario and that in all likelihood they would be flow- 
ing over the same route within a few hours more. 
Here and there was a gravelly-like deposit that had 
been brought down from above by the stream at full 
flow, but left behind on the rocks as the vigor of the 
river gave out. Great patches of ice were left all about 
on the rocks, as the water became too low to: float them. 
Big pieces of loose limestone rock were deposited in 
some places, but for the main part the river’s course 
was over the limestone ledge that had been swept 
quite clean by the rushing river. 

At no time in the history of Niagara were so many 
souvenirs taken from the river in a single day. Well- 
worn stones, rough rocks, small trees and canes from 
the little islands, Ship and Brig, all served the pur- 
pose of souvenirs, while in some cases people carried 
off shrubs torn up by the roots from the little islands 
they had never before visited. The pot holes, the cre- 
vices, all depressions were searched by the eager 
crowd, which was made up of men, women and chil- 
dren, all unmindful of the fact that the river might 
any moment burst through the ice jam and sweep them 
over the fall to eternity. 

When supported by the customary downpour of water 
from the great reservoir above, the American Fall of 
Niagara is without doubt a magnificent spectacle; but 
when the waters cease to flow, when the plunging, 
reckless torrent is diverted in its volume, as on March 
22, the grandeur disappears, and the world’s greatest 
waterfall is a shame-faced spectacle that would make 
one of the many poets who have told of its sublimity 
sorry he had ever looked upon it and become en- 
thused over its magnificence. Usually, a powerful 
stream of water rushes through between Goat and 
Luna Islands, for it is under this Center Fall that 
the Cave of the Winds has its glory; but on the occa- 
sion of the ice jam the stream at this point was un- 
worthy of the name creek, so weak was its flow. For 
centuries the water has burst over the edge of the 
precipice of the American Fall in a gleeful way, shoot- 
ing far out with a bound and a jump, forced on by the 
pressure of the flood behind. The picture reproduced 
shows barely enough water coming down to the brink 
to curtain the rocky cliffs from the view of the cu- 
rious thousands who came to see Niagara and its 
force conquered, The huge ice mounds in front of the 
fall stood out naked, while the rocky talus at the base 
of the fall was also partly in full view, telling only too 
plainly why it is the bodies of so few persons who go 
over this fall are recovered. 

As wonderful as it was, it is certain that if the 
time ever comes when the flow of the Niagara River is 
diverted for any purpose to such an extent as to make 
such a spectacle as that of March 22 continuous, there 
will be sorrow at Niagara. And yet Lord Kelvin, the 
eminent English scientist, personally stated to the 
writer: 

‘T look forward to the time when the whole water 
from Lake Erie will find its way to the lower level of 
Lake Ontario through machinery, doing more good for 
the world than that great benefit which we now possess 
in the contemplation of the splendid scene which we 
have presented before us at the present time by the 
waterfall of Niagara.” 

8 
ELECTRIC TRACK WELDING. 
BY WALDON FAWCETT. 

Marked improvements have been made during the 
past two years in the process of electrically welding 
rail joints. Although by the process which has been 
used since 1897 the breakage on all welding did not 
exceed one per cent, the new system has reduced the 
percentage of breakage to less than one-tenth of one 
per cent. In the city of Rochester, N. Y., where the 
new process was rarely employed, more than 5,300 
joints were welded during the latter part of 1901. An 
examination in the spring of 1902 disclosed only six 
broken rails. None of the damaged rails had a joint 
broken through the bars or a weld pulled off; prac- 
tically all of the breaks occurred through the existence 
of old bolt or bond holes beyond the bars. 

The new plan of welding has been still further im- 
proved to meet such exigencies, and now all welding 
bars are made long enough to reach over bolt and bond 
holes, so that in the future even this source of break- 
age will be practically eliminated. The remarkable state 
of perfection to which electric track welding has lately 
been brought appears all the more marvelous in view 
of the fact that in the latest approved method em- 
ployed, each weld depends on the judgment of the man 
making it, and must necessarily remain in the track 
and await the strain of winter to disclose defects, if 
any exist. Even under these circumstances, however, 
not one weld in a thousand fails to successfully stand 
the actual test. 

The machinery employed in electric track welding— 
and it is of a very ingenious character—is mounted on 
trolley cars of special design, the running gear of 
which is provided with threaded axles, so that the 
machines can be used to weld track of almost any 
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gage. The welding of newly-laid rails is done either 
before or after the paving is in place, space being left 
at the joints to permit the entrance of the welder. 
When welding is to be done on rails which have been 
in place for some time, the paving is torn up around 
each joint, and the old plates and bond wires removed. 
It is necessary, of course, in such instances, to bring 
the rail ends up to the proper grade. 

The new method of electrical welding comprises 
three distinct operations. The first step is that of 
sand-blasting, whereby all the dirt, rust, and foreign 
matter is removed from the rails, at points where 
welds are to be made, and also from the bars used 
in making the joint. Sand-blasting necessitates the 
employment of apparatus, including a ten horse power 
motor driving an air compressor, an air storage tank, 
a sand bin and sand mixer. A hose and nozzle enables 
the operator to direct the blast of air, carrying the 
sand against the rails, so that all foreign matter is 
quickly removed. 

Two cars are required to carry the apparatus for 
welding, which constitutes the second step in the work. 
The welder itself is hung from a bail on a crane, ex- 
tending out beyond the end of one car. This crane 
is so arranged that the jaws of the welder can engage 
the sides of the rail, and also shift from one side to 
the other, thus enabling work to be carried out on 
both rails of the track. The operation of this crane 
is accomplished by means of friction clutches, from a 
shaft in the car, which shaft is kept running contin- 
uously by a five horse power motor. 

The motor also drives a small ‘rotary pump, which 
circulates water through the welding transformer and 
the faces of the contacts, thereby keeping them cool. 
The water, after it has passed through the welder, is 
elevated to a cooling tank on top of the car. It is of 
course desirable that this water shall be cooled just 
as rapidly as possible, for which purpose a novel plan 
is employed. Starting from the middle of the tank, 
and passing around and around until the outer cir- 
cumference of the tank is reached, is a serpentine par- 
tition. A perforated false bottom is provided, through 
which air is forced from a powerful blower. The hot 
water from the welder passes into the outer portion 
of the serpentine partition, and is subjected constantly 
to the modifying influences of the forced air. After 
reaching the center of the serpentine partition, the 
cooled water is conducted to one of the tanks in the car. 

The welding apparatus proper consists of an alter- 
nating current transformer, the primary winding of 
which is made up of two coils in parallel, each of forty- 
four turns. A single loop of copper of large cross sec- 
tion forms the secondary coil; and the terminals 
constitute the contacts or jaws, which engage each 
side of the rail, and between which the weld is made. 
Supporting the transformer on either side, although 
insulated from it, are larss tevers hinged together at 
about two-thirds of the distance from the top, which 
levers are used to transmit the necessary pressure to 
the weld. A hydraulic jack connects these levers at 
the top. A pressure of over two tons per square inch 
is obtained on the rams of the jack, which are less 
than four-inch diameter; and inasmuch as this is 
increased by the leverage of the arms, the pressure 
developed at the weld is in excess of thirty-seven tons. 

For making a joint there are employed flat-rolled 
steel bars which have on one side, at either end, bosses 
or projections, serving as contact points between the 
bars and the web of the rail, and confining the welded 
area of these sections. About the middle of the bars 
on the same side with the projections is placed a flat 
strip of steel, perhaps one-eighth of an inch in thick- 
ness and one inch wide. The bars are supported on 
small blocks, and so placed across the joint that the 
middle strip engages the web of both rails. The end 
welds are horizontal, while the middle weld is vertical 
and the full width of the bar. . 

The whole operation of welding is conducted very 
expeditiously. When the welding train of two cars is 
moved up toa joint, the welder is swung into place and 
the jaws made to press against the bars on each side 
of the rail. The current is then turned on and flows 
from contact to contact through the bars and the rail 
web. By altering the pressure on the jaws, the re- 
sistance of the several junctures is increased, and the 
whole is soon brought up to a welding heat. When this 
point is reached the current is cut off, and simultan- 
eously the pressure is brought up to the full amount. 
After the pressure is loosened, the welder car is moved 
back, in order to: bring the jaws opposite the ex- 
tremity of the bars, and here the same process is re- 
peated, with the addition that when the final pressure 
is applied, it is held there and the weld permitted to 
cool under pressure, until no glow is apparent. Then 
the welder is moved forward to the other end of the 
bar, and the process is repeated, after which the 
welder is swung to the opposite side of the car and the 
joint on the other side is welded. 

The present plan of holding the pressure after the 
completion of the weld increases the strength of the 
weld very materially. Only the ends are so treated, 
the center weld being subjected to so slight a strain 
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that such a precaution is unnecessary. One of the 
improved processes of the new plan of welding grows 
out of the discovery that it is advantageous to weld 
the ends of the bars while the bars are in an expanded 
state. By making the center weld first, and not stop- 
ping to cool it under pressure, the greatest elongation 
of the bars is, of course, secured. As the bars cool 
off, after the ends are welded, they shrink and exert 
a powerful pull to bring together the abutting rail 
ends, thus closing the slightest opening and leaving 
practically no joint whatever. 

The advance in this direction is of greater signifi- 
cance than might at first be imagined, for in the manu- 
facture of a continuous rail, the abutting rail ends, if 
not brought firmly together, give the metal in the head 
of the rail an opportunity to flow into the opening be- 
tween the rails. This will in time cause a low spot in 
the head of the rail. The bars being always in a state 
of tension, the rail inclosed between the bars is neces- 
sarily in a state of compression; and inasmuch as any 
contraction of the rail between the joints will be trans- 
mitted to the end welds, it is obviously necessary that 
these latter be as tough as possible, that they may 
withstand the strain. The center weld merely con- 
tributes to vertical stiffness, and tends to prevent any 
movement of the rail ends. 

The current actually used in welding operations by 
this new plan approximates from 25,000 to 30,000 amp- 
eres at 7 volts. The car accompanying the welder 
carries a rotary converter for changing the direct cur- 
rent from the trolley to an alternating current. The 
current in the primary coils of the welder is a 40-cycle 
alternating, at 300 volts; and the direct-current side of 
the rotary converter is capable of taking from the trol- 
ley, current at from 325 to 600 volts. By means of the 
regulating apparatus, a constant supply to the welder 
of 300 volts is maintained, regardless of fluctuations 
on the line. At a voltage of 500, about 225 amperes 
is required on a line, or, in other words, about 125 
kilowatts is required to make a weld, the time con- 
sumed, or rather the interval during which the cur- 
rent is on, being two and a half minutes. 

The final operation of welding consists in grinding 
the head of the rail to a true surface. There is com- 
paratively little need for this finishing process where 
new rails are being welded, but in old track it is very 
essential, inasmuch as the receiving rail is purposely 
welded higher than the other. The grinder, which is 
used to grind out the inequalities in the rail head and 
bring it back to a true surface, consists of an emery 
wheel mounted on a carriage having two rollers which 
are about four feet apart. The carriage is let down on 
the rail, so that the rollers roll along the head of the 
rail, and the emery wheel is thus over the uneven por- 
tion at the joint. A swing frame connects this carriage 
with a motor on the car, and the operator is thus en- 
abled to move the emery wheel back and forth over 
the joint while the car remains stationary. A hand 
wheel enables the emery wheel to be gradually fed 
down, and as it is moved forward and back the high 
places are ground off until the whole joint is brought 
to a true surface. In many respects the operation cor- 
responds to the manipulation of the ordinary carpen- 
ter’s plane. When carried on as a continuous process, 
only about fifteen minutes are required to complete a 
joint; and when operations are conducted day and 
night, at least eighty joints are completed in 24 hours. 

Oo Oo 
The Current Supplement. 

The current SupPLEMENT, No. 1422, opens with an 
article on the recent collision on Long Island Sound, 
in which the two great Sound steamers, ‘‘Plymouth” 
and “City of Taunton,” suffered no little damage. Two 
splendid pictures of the steamers after the accident are 
presented. The industry of compressed and liquefied 
gases is made the subject of a review of some length. 
Jacob Backes describes a new printing system, where- 
by it is possible to use ordinary typewriting in lieu 
of printing types. Sir William J. Herschel’s presi- 
dential address before the Photographic Convention of 
the United Kingdom was devoted to a discussion of 
color photography. Among the shorter articles 
are those on the osmium electric lamp, monorail 
lines, steam trucks for heavy hauling, and radio-activ- 
ity of ordinary metals. Prof. Thurston of Cornell 
University discusses steam turbines to date. Fred. T. 
Jane concludes his naval war game articles. Otis T. 
Mason has studied the traps of the American Indians. 
The Scientific American Automobile and Yachting 

Number. 

Next week’s issue of the ScreNTIFIC AMERICAN will 
be another enlarged special number, this time de- 
voted to automobiles and yachts. The cup defender is 
accurately described and illustrated; the new racing 
ratings of the New York Yacht Club are explained; and 
the New York Yacht Club itself and its handsome 
club house are described and pictured. Automobiles 
in warfare and the leading types of American and 
French vehicles form the subject of some interesting 
articles in the automohile section. 
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THE ADVANTAGES OF IN-TURNING SCREWS ON 
WARSHIPS. 

Of late years there has been considerable discussion 
in naval circles upon the question as to whether it is 
more advantageous to have the screws of twin-screw 
vessels turn, as regards the movement of the top 
blades, inward toward the vessel, or outward from it. 
All of the present battleships of the United States 
navy have outward-turning screws, that is to say, 
during the upper half of the revolution of the blades 
they are moving away from the longitudinal axis of the 
ship., As a result of this arrangement, our ships have 
shown excellent maneuvering power—a fact which 
has forced itself on the attention of English naval of- 
ficers, who mention the fact that during the last West 
Indian cruise their own battleships with inward-turn- 
ing screws were inferior in maneuvering ability to our 
own. It is a curious fact that this inferiority appeared 
to be noticeable only when the vessels were maneuver- 
ing from a state of rest. Naval Constructor Taylor 
has prepared a diagram, a copy of which we are en- 
abled by the courtesy of the Chief Constructor of the 
Navy to reproduce herewith, which shows that there 
is a decided advantage in outward-turning screws in 
enabling a vessel to turn more rapidly when she starts 
from rest. 

It is known that as ordinarily fitted, the effect of a 
screw working when the vessel has not steerage way is 
to throw the stern transversely in the direction in 
which the upper blades of the screw are moving. This 
is because the upper blade does not get so good a grip 
on the water, and the transverse motion of the water, 
acted on by the upper blades, is more obstructed by 
the ship than that of the water acted on by the lower 
blades. In line with this theory, the arrows within 
the screw circles in the diagrams show the di- 
rection of revolution of the screws. The solid arrows 
above and below the screw circles indicate the trans- 
verse forces acting on the ship, the upper blades in 
each case, in Fig. 1, pulling the stern to starboard, and, 
in Fig. 2, pulling it to port; the lower blades pulling 
the stern to port in Fig. 1, and to starboard in Fig. 2. 
The net result is a transverse force F,4-f,; 
—F,— F;, which pulls the stern to port in Fig. 

1 and to starboard in Fig. 2. The result of the 
thrusts on the screws is a force tending to puil 

the stern to starboard both in Fig. 1 and in 

Fig. 2. The final resultant then of the trans- 

verse forces and thrusts developed by the screws 

is in Fig. 1 the difference of two forces, and Yo 
necessarily less than either, while in Fig. 2 it /y 

is the sum of two forces, 
greater than either. 

If the propeller shafts, as they proceed aft 
from the engine, diverge, each upper blade 
meets the water at a smaller angle in Fig. 1 
and at a greater angle in Fig. 2 than it would 
if the shafts were parallel; . while each lower 
blade meets the water at a greater angle in 


Fig. 1 and at a smaller angle in Fig. 2. The dotted 
arrows outside the circles indicate the resulting 
changes in the transverse forces, and it is evident 


that the transverse forces acting against the screw 
thrusts are, in Fig. 1, strengthened; while the trans- 
verse forces acting to help the screw thrusts are, in 
Fig. 2, weakened. 

The conclusions to be drawn from the above are: 
First, that in-turning screws reduce or nullify entire- 
ly the maneuvering ‘powers under engines alone of 
twin-screw ships, when they have no steerage way. 
Secondly, that shafts diverging from the engines are 
inferior as regards maneuvering to parallel shafts, 
and shafts converging from the engines are superior 
in this respect to parallel shafts. 

Se 

66 Narragansett 2?-the Largest of Tank Ships. 

From the Scott yards at Greenock, Scotland, the larg- 
est oil-carrying ship afloat has been launched. The 
vessel is to have a gross tonnage of 11,000 and a car- 
rying capacity of 12,500 tons of oil. She will engage 
in the transatlantic trade for the Anglo-American Oil 
Company. Besides being the largest of oil-carrying 
vessels, the “Narragansett,” as the ship has been 
christened, is the biggest steamship ever built in the 
lower reaches of the Clyde. Her length is 531 feet, 
her breadth 63.6 feet, her draft 42 feet. Fully loaded, 
her displacement will be 21,000 tons. She is built 
with eight athwartship bulkheads. The compart- 
ments thus formed are in turn subdivided by longi- 
tudinal bulkheads, with the result that there are in 
all seventy-two separate compartments below the 
main deck. Each one of these compartments will be 
oil-tight. 

A most noteworthy departure in the design of the 
vessel is to be observed in the placing of the engines. 
In most oil tank steamers the engines are located in 
the stern. In the “Narragansett,” however, the engines 
will be situated amidships. 

There are sixteen main oil tanks, eight of which 
are located forward, and eight aft of the engine room. 
Between the upper and main decks are four smaller 
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oil compartments, which are to be utilized when the 
vessel is loaded down to her summer freeboard. 

The ship will be equipped with four Snow oil 
pumps, whereby it is possible to discharge oil at the 
rate of 900 tons an hour. 

— s+ >a  —_ 
Pupin and Jentsch on Trans-Oceanic Telephony. 

Dr. Jentsch, of the German telegraph service, re- 
cently criticised -Prof. Michael Pupin’s system of long- 
distance telephony. His objections were leveled, not 
at the electrical features of the system, but simply 
to certain mechanical difficulties that might be en- 
countered. In his opinion, external pressure of the 
water would increase with the depth to which a sub- 
marine cable was laid. At a dcpth of two or three 
miles it would not be impossible that a pressure of 
3,000 pounds to the square inch would be found. 
From this Dr. Jentsch concluded that the inductance 
coils of Pupin, unless constructed with extraordinary 
strength, would be crushed in. Dr. Jentsch, however, 
as well as Prof. Pupin himself, agrees that the diffi- 
culty is by no means insurmountable. 

It has also been said that transatlantic telephony 
will not pay. Prof. Pupin is himself of that opinion, 
not because of any inherent fault in his system, bit 
because of the customs of the business world. A 
transatlantic telephone system would be used chiefly 
during the business day of six or seven hours. Since 
the day begins in London and Paris five hours earlier 
than it does in New York, it follows that only during 
a period of one or two hours would the line be in use. 
Prof. Pupin’s system, however, is equally adapted to 
the improvement of the submarine telegraph cable, 
so that its practical utility is by no means as cur- 
tailed as it might seem. 

+8 ee 
Further Curie Experiments With Radium, 

Prof. Curie has announced to the French Academy 
of Sciences that radium possesses the extraordinary 
property of continuously emitting heat without com- 
bustion, without chemical change of any kind, and 
without any change in its molecular structure. Ra- 
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dium, he states, maintains its own temperature at a 
point 1.5 deg. Centigrade above the surrounding at- 
mosphere. In other words, the quantity of heat 
evolved is such that a pure radium salt will meit 
more than its own weight of ice every hour, and half 
a pound of a salt of radium will evolve in one hour 
heat equal to that generated by burning one-third of 
a cubic foot of hydrogen gas. Despite this constant 
activity, the salt apparently remains just as potent 
as it was at the beginning. 


—- Ht 0 


News From the British Antarctic Expedition— 
A New Record, 


Last July, the British wooden steamer ‘Morning” 
sailed from England to relieve the “Discovery,” which 
left England in 1901, for the Antarctic zone. The 
“Morning” arrived at Auckland, New Zealand. March 
25, and reports that the “Discovery” has been in win- 
ter quarters at Victoria Land since February last year. 
The “Discovery” entered the ice pack December 23, 
1901, in latitude 67. On January 9, 1902, she reached 
Cape Dare, where she was detained by ice and storms. 
A party was, however, sent ashore on January 20 at 
Wood Bay, latitude 76 deg. 30 min, to deposit a 
record of the voyage. Two days later Cape Crozier was 
reached, On February 3 the “Discovery” entered an 
inlet in the barrier in longitude 174 deg. Here a bal- 
loon ascension was made. An exploring party in 
sledges examined the country to latitude 78 deg. 50 min. 
On March 24 the ship was frozen in; but the expedi- 
tion passed a comfortable winter near Mounts Erebus 
and Terror. The lowest temperature recorded was 62 
deg. below zero. On September 2 two sledge parties 
were sent out. One party under Royds and Skelton 
made a record expedition to Mount Terror, traveling 
over a barrier under severe sleighing conditions with 
the temperature 58 deg. below zero. But the best 
record made was that of Capt. Scott, Dr. Wilson, and 
Lieut. Shackelton. These intrepid explorers traveled 
94 miles to the south, reaching land in latitude 80 
deg. 7 min., longitude 136 deg. This is the most south- 
erly point yet attained. The expedition proved a most 
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severe test of the endurance of both men and animals. 
All the dogs died, so that several men had to drag the 
sledges back. Lieut. Shackelton almost died from ex- 
posure. The best previous records were those made by 
Sir James Ross (78 deg. 4 min.) and Borchgrevinck 
(78 deg. 50 min.) 

From the news brought by the “Morning,” it would 
seem that the “Discovery” expedition has gathered 
much valuable information. The ice barrier probably 
is a floating mass, which is fed by. land ice. In lati- 
tude 82 deg. mountains two miles high were discov- 
ered. It is probable that the coast line continues at 
least as far as 83 deg. 20 min. due south. A rich 
collection of marine fauna forms not the least valu- 
able part of the scientific work of the expedition. 
at i 

Volcanic Dust Falls in Georgia. 

On the evening of March 17 a shower of volcanic 
dust fell in the city of Athens, Ga. All over the 
yards and walks, and gardens there could be seen a 
yellow deposit which was very evidently of-a_ sul- 
phurous nature—in fact, it was almost pure sul- 
phur. Along the gutters on the streets the rain had 
washed it in considerable quantities, and in some 
places it was found floating upon the surface of water 
where the water had collected in little puddles. 

Large numbers of citizens gathered at places where 
the dust had accumulated and discussed the phenom- 
enon. All practically agreed that the dust was prob- 
ably from some: volcanic eruption in Central Amer- 
ica and had been wafted to this section on some 
breeze from that direction. It was undoubtedly sul- 
phurous and no other explanation could account for 
its presence. 

It developed during the day that the shower of 
sulphur was not confined to Athens, but was scat- 
tered throughout this section of the State. 

+ 8 

The Selden Patent and the Automobile ‘Trust. 

The Selden patent, which was discussed in the Scl- 
ENTIFIC AMERICAN for November 24, 1900, and which, 
if sustained by the United States courts, may have a 
depressing influence on the automobile indus- 
try of this country, has been indirectly ac- 
quired by the recently formed automobile trust. 
The Electric Vehicle Company, by whom the 
Selden patent was purchased in 1900, is one of 
this trust, the members of which have pledged 
themselves not to prosecute one another for 
infringement of patents, but to submit their 
claims to a special board of their own appoint- 
ment. Automobile makers, not members of the 
trust, should the Selden patent be upheld, will 
suffer. 

The Selden patent for a hydrocarbon ‘road 
engine” was applied for on May 8, 1879. By 
skillful maneuvering and by filing his amend- 
ments just as the statutory time limit was 
about to expire, the inventor succeeded ir de- 
laying the issuing of his patent until November, 1895, 
when automobiles began to make their appearance. 
The claims cover about every essential element of a 
gasoline vehicle. 

——__—_ > + 0 a 
A New Star. 

It is announced that a new star has been discovered 
by Mme. Ceraski, of Moscow. The star (Algol vari- 
able 41,903) proves to be an object of unusual in- 
terest. The Carnegie grant has enabled an examina- 
tion of the photographs, taken with the Draper tele- 
scopes, to be made. This has shown that the star 
has a period of 1.3574 days = 1 d. 8 h. 34.7 m. and 
range of 2.4 magnitudes. About half an hour be- 
fore minimum, the rate of diminution in light 
amounts to between two and three magnitudes an hour, 
and is probably greater.than that of any other star‘yet 
discovered. A minimum was predicted here, and was 
observed photographically and photometrically, 1903, 
March, 19 d. 16 h. 24 m. G. M. T. 


Harvard University. Epwakp C. PICKERING. 
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A third subsidiary barrage upon the Nile—the Zifta 
Dam—which is midway between Cairo and the sea, 
and forms a complement to those at Aswan and Asyut, 
has been opened. This latest work, although not to 
be compared with the other two Titanic erections, ‘is 
yet an important section of the general irrigation 
project of Egypt. The Zifta barrage is only 1,224 
feet in length and contains fifty arches each 16 feet 
broad. There is also a navigation lock 184 feet long 
and 40 feet wide. This barrage has been built at a 
cost of $2,250,000. 


——_—--——_____——_-> ++ 2s" 

J. C. Whitlock, of Terre Haute, Ind., an employe of 
the Vandalia line, is the inventor of a method of 
avoiding the jolting which is usually experienced when 
a train passes over an intersection of tracks. He has 
designed a crossing which has some movable parts, 
which make a solid connection for the train to pass 
over. The device is being tried in the Vandalia line, 
and if entirely successful will be adopted. 
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The Completed Concrete Breakwater. Stony Point in Distance. General Plan of Buffalo Breakwater. 
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THE NEW BUFFALO HARBOR BREAKWATER. 

There has recently been completed at Buffalo a new 
stone breakwater, which forms the most important 
section of a long line of breakwaters that extend for 
4%, miles to form the artificial harbor of Buffalo. 
The work just completed has been carried out under 
the charge of, and according to the designs of, Major 
T. W. Symons, whose long experience in similar 
classes of work in connection with river and harbor 
improvement has been used to excellent effect in the, 
in many respects, novel and unprecedented work 
just completed at Buffalo. 

At the time that the present work was undertaken 
there existed the north breakwater, which is built of 
concrete and extends for 2,200 feet, with a light at 
its southerly end. Opposite this light and to the 
westward of it is the northerly end of what is known 
as the old breakwater, a timber and concrete struc- 
ture which extends for 7,608 feet. There is a light 
at the northerly end of the old breakwater, with a 
harbor entrance between it and the southerly light 
of the north breakwater. To the south of the old 
breakwater is the new structure of which we are 
treating. It consists of a stone breakwater 7,261 feet 
in length, which connects with a timber and concrete 
structure that extends southerly for another 2,739 
feet, with a light at its southerly extremity. Parallel 
with the previous structure, and slightly to the west- 
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Fig. 2.—PHOTOGRAPH OF A FLEA MADE WITH THE 
CRYSTALLINE LENS OF A BULLOCK’S EYE 


Fig. 3.—PHOTOGRAPH OF A FLEA MADE WITH THE 
USUAL LENS. 


ward of it, is a timber crib breakwater 2,803 feet 
long, which runs northerly from Stony Point. It has 
a light on its northern extremity, and the opening be- 
tween this and the last-named breakwater forms the 
south harbor entrance, the opening between the stone 
breakwater and the old breakwater being 
known as the middle harbor entrance. The 
7,261-foot stretch of the new breakwater is 
of the rubble mound type, stone-topped, 
while the southerly end of it, 2,739 feet, is 
built of timber crib construction, to enable 
vessels to moor alongside of it inside of the 
harbor. The work was done by Messrs. 
Hughes Brothers & Bangs, of Syracuse. 

The new breakwater is built in the open 
waters of Lake Erie, parallel with the shore, 
1,500 feet out from the pierhead line of the 
harbor, and in 30 feet of water. The first 
operation was to deposit two parallel ridges 
of small rubble on the lake bottom, one on 
the lake side and one on the shore side of 
the proposed breakwater, the intervening 
space being filled in with gravel. Another 
five feet of rubble ridges were added and 
again filled in with gravel, the mound thus 
formed being raised to within 10 feet of the 
surface of the water. The breakwater was 
then built up for the remaining 10 feet to 
the surface of the lake by dumping upon it 
large rubble stones. The slopes of the struc- 


Fig. 5.—PORTION OF THE EYE LENSES 
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ture were covered with a revetment of large stones, 
which were lowered into place in close touch with 
each other, so as to completely cover the rubble stone, 
the object of these heavy quarried stones being to pre- 
vent displacement of the rubble by the action of the 


Fig. 1.-APPARATUS FOR MULTIPLE IMAGE PHOTO- 
GRAPHY WITH THE LENS OF A BEETLE'’S EYE. 


water. Then came the important work of covering 
the mound with large capping stones, which were 
quarried to prescribed dimensions, many of the stones 
measuring as much as 6 feet in thickness. These 
stones were carried out by five large floating derricks, 
each with a lifting power of 20 tons. The capping 
stones were laid snugly together, the finished top and 
side of the breakwater presenting a fairly even and 
true appearance. The photograph shows very clearly 
the way in which the top of the breakwater is fin- 
ished, the heavy top angle stones serving by their 
weight and friction to prevent the heavy seas from 
taking hold of the rubble mound, loosening it and 
washing it away. A cross section of the breakwater 
as thus constructed shows it to be normally about 140 
feet wide at the bottom and 14 feet wide at the top. 

While the masonry breakwater was being con- 
structed, the work of building the timber-crib structure 
was also going on apace. As compared with the rub- 
ble mound type, the timber and concrete form has the 
advantage of being cheaper in construction. In building 
it the first step was to prepare a foundation and for 
this purpose a powerful clam-shell dredge built espe- 
cially for the work was used to dredge a trench along 
the line of the breakwater in the bottom of the lake 
95 feet in width, and 50 feet in depth through the 
clay. Then through the center of this trench another 
excavation was dredged out which was 50 feet in width 
and extended everywhere to solid rock. The next task 
was to fill in the trench thus formed with gravel 
which was brought to the spot in scows and dumped 
in, a bed of gravel, 30 to 40 feet in depth being 
formed in this way. Upon this was placed an em- 
bankment of rubble stone, 8 feet in height, which 
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formed a foundation for the timber cribs. These 
cribs were built of sawn timber and were 36 feet in 
width, 22 feet in height and from 60 to 180 feet in 
length. They were towed to position over the foun- 
dation and sunk by loading with stone. The super- 
structure was built in three benches, the first 6 feet, 
the second. 10 feet, and the third 12 feet above the 
mean water level of the lake. Each bench was 12 feet 
in width. 

As shown in our illustrations, a certain portion of 
the crib breakwater, as finished, is of this construc- 
tion; but the larger portion of it has been capped with 
concrete. This was done to strengthen the structure, 
the heavy gales of September 12 and November 21, 
1900, in the latter of which the wind reached a veloc- 
ity of 80 miles an hour, having loosened up and broken 
the above-water timber coping and finish. In repair- 
ing the ravages of the storm, the damaged super- 
structure was removed and the cribs were cut down to 
an elevation of 2 feet below the mean lake level. Upon 
this, concrete blocks, forming longitudinal and cross 
walls, were placed, and the pockets thus formed 


filled in with rubble stone, and roofed in with 
heavy concrete work, which was carried up to 
the level of the original breakwater. In _ place 


of the three benches of the crib superstructure, the 
reconstructed portion shows a parapet and a banquette. 
The parapet which is exposed to the lake side covers 
a width of 27 feet and its crest is 12 feet above mean 
lake level. The banquette is 8 feet in width and is 
uniformly 4 fest above the lake level. The new break- 
waters have taken some six or seven years to con- 
struct, and the cost has been $2,200,000. 

Our thanks are due to Major F. W. Symons for the 
illustrations and particulars in the above description 
of this important work. 

0 
PHOTOGRAPHIC EXPERIMENT WITH NATURE'S 
LENSES, 

BY PROF. W. F. WATSON. 

The eyes of animals possess various devices for the 
refraction of light and the formation of images upon 
the retina. The crystalline lens and the cornea appear 
to be the’ most important of these devices. When 
first removed from a large eye, as that of a bullock, 


Fig. 4—PHOTOGRAPH OF A WASP MADE WiTH THE 
CRYSTALLINE LENS OF A BULLOCK’S EYE. 


the crystalline lens is a beautiful, clear, double-convex 
lens, about three-quarters of an inch in diameter. But 
it is quite soft and delicate, and must be handled with 
great care to prevent its being injured. Fig. 8 shows 
a crystalline lens which has just been removed from 

an eye and transferred to a round opening 

at the center of a square of pasteboard. It 


EYE. 
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Fig. 6—PART OF A MULTIPLE- 
IMAGE PICTURE MADE WITH 
THE LENS OF A BEETLE’S 


is covered with a bell-jar to protect from 
dust. Figs. 2 and 4 show the results of ex- 
periments which were made in attempting to 
produce photographs by using this natural 
lens in the camera in place of the ordinary 
camera lens. The method of making the pho- 
tograph of the flea shown in Fig. 2 may be 
described as follows: 

In the center of a pasteboard square a 
round hole is cut for the reccption of the 
lens. This square is supported in a horizon- 
tal position by a wire frame. Its central 
opening must be less than three-quarters of 
an inch in diameter, so that the lens will be 
supported in it but will not drop through. 
The hole may be cut evenly in the pasteboard 
either on a microscopist’s turntable or with 
a cork-borer of suitable size. Considerable 
skill is required in dissecting the eye with- 
out injury to the delicate lens, and also in 
transferring the lens, which must be done 
with a camel’s-hair brvsh which has been 
dipped in aqueous humor. The lens is next 


246 


incased as shown in the upper sectional drawing of 
Fig. 7. To accomplish this, a small pasteboard pill- 
box (such as used in drug stores) is quite convenient. 
With a cork-borer one hole is made in the bottom and 
another in the top piece. The hole in the shallower 
piece, which is to go below the lens, should be about 
double the diameter of the other. These holes wiil 
serve as diaphragms. The pill-box parts are cemented 
to the pasteboard square, inclosing the lens, the shal- 
lower part below and the deeper part above, as shown 
in the lower sectional drawing of Fig. 7. The lower 
and shallower part should be cemented on the paste- 
board square before the lens is placed in position. The 
c&mera must be supported pointing directly downward 
with its lens removed. While in this position the paste- 
board bearing the natural iens is carefully inserted in 
the instrument and the surrounding parts made light 
tight. All of these manipulations must be accomplished 
without inverting the natural lens or turning it upon 
edge, on account of its liability to injury. The object 
is focused in the usual way and the picture taken by 
transmitted light. This method was used in producing 
the imperfect picture shown in Fig. 2. The negative 
and photograph have not been retouched or changed in 
any way, as the intention is to show exactly what the 
natural lens will do under these conditions. Beside 
it, in Fig. 3, is shown for comparison a photomicro- 
graph of the same object made in the usual way by com- 
bining the microscope and camera. The imperfections 
in the picture produced in Fig. 2 are caused by minute 
irregularities in the surface of the natural lens. Wher 
first removed from the eye, the surface of the lens is 
very perfect. But upon exposure to air it immediately 
begins to dry, and thus minute irregularities develop 
upon its surface. If the surfaces of this lens could be 
kept moistened, as the cornea of the living eye is kept 
moistened by the eyelid, very perfect photographs could 
be made with it. It seems not only possible, but even 
probable, that if sufficient experimentation could be 
made on this lens, a method could be found for harden- 
ing it, without destroying its original shape and -trans- 
parency. Experiments so far made, having this object 
in view, have not been successful. The liquids which 
were used as hardeners all made the lens either opaque 
or opalescent. In fact, this lens is very sensitive to the 
action of liquids in general. In making these experi- 
ments, about the only liquid which could be found 
which did not impair the lens in some degree was 
aqueous humor. 

Good photographic results can be obtained from the 
crystalline lens by protecting its surfaces from evapo- 
ration by thin glasses of suitable curvature. The pho- 
tograph of the wasp, Fig. 4, was made with the natural 
lens in this way. Two thin watch-glasses, or crystals, 
were selected and their inner surfaces moistened with 
aqueous humor. The crystals, it should be remarked, 
are more convex than those ordinarily used in watches, 
and are commonly used in chemical laboratories. The 
crystalline lens was taken from the eye and immedi- 
ately transferred to these glasses, being inclosed by 
them like a clam within its shells. (See Fig. 7.) 
The edges of the watch-glasses were then sealed to- 
gether with black, gummed paper. In fact, both of 
the outside glass surfaces were covered with black 
paper except a small, round diaphragm opening in the 
paper at the center of the convex surface of each 
watch-glass. A lens prepared in this way can be 
conveniently mounted in a camera in lieu of the ordi- 
nary camera lens. It is especially useful for photo- 
graphing objects which are too small for the common 
camera lens and yet too large for ordinary photo- 
micrography. The vatch-glasses used with the natural 
lens should be accurate in curvature and free from 
flaws. Fig. 4 was made, like ordinary photographs, 
by reflected light. As this lens is of short focus, and 
must be brought very close to the object, the taste 
and skill of the experimenter are severely tested in the 
matter of securing proper illumination of the object 
for this kind of work. 

The corneal lenses of an insect’s eye, being very 
minute, are about as difficult to use in photography as 
the lenses just described. Possibly the images which 
they produce are just as perfect as those formed by 
any lenses, for it is known that the most minute nat- 
ural objects frequently show the most marvelous per- 
fection. But the difficulties encountered in magnify- 
ing and photographing the tiny images produced by 
these lenses are considerable. The eyes of a single 
beetle (in some species) have as many as 25,000 
lenses, and each lens produces a separate image of 
the object. There will therefore be as many separate 
images as there are lenses. Though a large number 
-of images can be photographed with these lenses at 
one exposure, this number is small in comparison 
with the number of images produced by the lenses. 

The multiple-image picture, Fig. 6. was made by 
using the corneal lenses of the eye of a beetle. The 
photograph of a portion of the eye itself is shown in 
Fig. 5. 

The apparatus for making multiple-image photo- 
graphs is shown in Fig. 1, and the method of proced- 
ure may be described as follows: 
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Prepare a negative of the person whose picture is to 
be made. This negative is made in the usual way 
except that it should show very strong contrasts. 
From this negative prepare a positive by contact in a 
printing frame, in the manner of making a lantern 
slide. Support the positive (inverted) squarely in 
front of the sub-stage mirror of the microscope. Re- 
move the Abbe condenser and adjust the mirror at 
an angle of 45 degrees. Place upon the microscope 
stage such an insect eye cornea as will best show 
multiple images, having previously mounted it as flat 
as possible with the cover-glass pressed down close 
to the slip. At first, focus the instrument upon the 
small lenses, then rack the objective backward from 
the object. If adjustments are right, the multiple 
images will now come into view. Open the iris dia- 
phragm a little larger than it is intended to show in 
the picture, and adjust the sub-stage mirror so as to 
center the small image in each facet of the cornea. 
Connect with the camera bellows and place the appa- 
ratus in front of a south-view window, where no tree 
branches throw shadows into the room. Stand the 
apparatus facing the sun exactly, as any slight incli- 
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Fig. 7.—_HOW THE LENS OF A BULLOCK’S EYE IS 
MOUNTED FOR PHOTOGRAPHING. 


Fig. 8.—CRYSTALLINE LENS OF A BULLOCK’S EYE 
UNDER A BELL-JAR. 


nation to the right or left affects the lighting of the 
picture unfavorably. The strong sunlight falling upon 
the positive is modified by placing a plate of ground 
glass just in front of it. The groove shown in the 
base just in front of the frame holding the positive 
plate, in Fig. 1, is for the reception of the ground- 
glass plate. All extraneous light, not needed for 
making the picture, should be excluded as far as pos- 
sible. The multiple images may now be focused upon 
the ground-glass of the camera. This must be done 
with great accuracy if good results are obtained. In 
using the high power lenses it should not be forgotten 
that the focus of the actinic rays does not exactly 
coincide with the focus of the light rays. Hence after 
obtaining the best possible focus on the ground glass 
with the fine adjustment, the screw should be turned 
slightly so as to move the objective an infinitesimal 
distance forward, toward the object. The exposure is 
made in the usual manner for photomicrographs. The 
time of exposure depends mainly upon the strength of 
the light and the degree of magnification of the lenses 
used. The time of exposure is about one minute 
and a half. 
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In the development of all plates for multiple-imagé 
pictures it is essential to work for a considerable con- 
trast. Ordinary strength developers are quite unsat- 
isfactory for these experiments, as they do not pro- 
duce sufficient contrast. The best developing agent 
for this kind of work appears to be hydroquinone. 

Cee ne 
Discovery of the ‘Tomb of Thothmes IV, 

An American archeologist, Theodore M. Davies, has 
made one of the most interesting archeological dis- 
coveries of recent years in the ruins of ancient Egypt. 
Mr. Davies has succeeded in excavating the tomb of 
one of the Pharaohs of the eighteenth dynasty, 
Thothmes IV. In this tomb was found the chariot in 
which Thothmes rode at Thebes. Mr. Davies himseif 
was not present when the actual discovery was made, 
that good fortune being left to Mr. Howard Carter, 
an Egyptian government officer. 

Like the other royal tombs in the same valley, 
Thothmes’ tomb consists of a gallery cut in the heart 
of the mountain. 

After sloping downward for a considerable dis- 
tance it is interrupted by a deep square well, on one 
of the walls of which is a band of paintings. On the 
further side of the well the passage turns back, and 
finally opens into a large chamber, at the extreme end 
of which is a magnificent sarcophagus of granite cov- 
ered with texts from “The Book of the Dead.” 

On either side are smaller chambers, the floor of 
one of which was found by Mr. Carter to be covered 
with mummified loins of beef. legs of mutton, and 
trussed ducks and geese, offerings made to the dead 
king. Clay seals with the name of the Pharaoh had 
been attached to the doors of the chambers, and, it 
is stated, these seals contain proof that the Egyptians 
of between 3,000 and 4,000 years ago had to some ex- 
tent anticipated the invention of printing, the raised 
portions of the seals having been smeared with blue 
ink before being pressed on the clay. 

As Egyptologists know, there could be little hope 
of finding a mummy in the tomb, since the mummy of 
Thothmes IV. is already in the Cairo Museum, having 
been found in the tomb of Amen-hotep II., to which 
place it had been carried by the priests for the pur- 
pose of concealment, probably at some time in the 
twenty-first dynasty. A great many of the objects in 
the tomb of Thothmes were found to be broken, and 
this was explained by a hieroglyphic inscription on 
one of the paintings which adorn the walls of the 
vestibule to the chamber in which the sarcophagus 
was found. This inscription states that the tomb was 
plundered by robbers, but that it had been restored 
as far as possible to its original condition by Hor- 
em-heb, the reigning Pharaoh. 

The floor was literally covered with vases, dishes, 
symbols of life, and other objects of blue faience. Un- 
fortunately, nearly all of them had been wantonly 
broken, though in some cases the breakage had been re- 
yaired in the time of Hor-em-heb. Equally interesting is 
a@ piece of textile fabric into which hieroglyphic char- 
acters of different colors have been woven with such 
wonderful skill as to present the appearance of paint- 
ing on linen. 

It is, however, of course the Pharaoh’s chariot 
which is regarded as the great find. The body of it 
alone is preserved, but in a perfect condition. The 
wooden frame was first covered with papier mache 
made from papyrus, and this again with stucco, which 
had been carved, both inside and out, into scenes from 
the battles fought by the Pharaoh in Syria. The art 
is of a very high order, every detail being exquisitely 
finished and the faces of the Syrians being clearly 
portraits taken from captives at Thebes. The chariot 
is, in fact, one of the finest specimens of art that have 
come down to us from antiquity. Along with the 
chariot was found the leather gauntlet with which 
the king protected his hand and wrist when using 
the bow or reins. 

— 0 
Next Week’s Special Automobile and Yachting 
Number. 

With the “fitting out” season for yachtsmen at hand, 
and with the country roads drying up after the winter’s 
snow, ready for the automobile tourist, next week’s 
large special number of the ScIENTIFIC AMERICAN, de- 
voted to automobiles and yachts, comes most opportune- 
ly. The number contains just the kind of information 
wanted by the yachtsman, the automobilist and the 
public. In its pages will be found a full description 
of the “Reliance,” together with her sheer plan, mid- 
ship section, and details of her construction; an explan- 
ation of the new rating rules of the New York Yacht 
Club; and an illustrated account of the New York 
Yacht Club and its magnificent clubhouse. In the au- 
tomobile section of the number, motor vehicles of all 
types for all uses are described. An article on auto- 
mobiles in warfare tells much that is interesting of 
South African experiences; a full description and many 
pictures of the gasoline locomobile, the gasoline Co- 
lumbia, the Cadillac, and other American and French 
machines will be found of value. Industrial vehicles 
are represented by motor trucks and an automobile 
log-conveying sled. 
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STAPLE PULLER. 

The accompanying illustration shows a simple form 
of staple puller which is capable of drawing straight 
out the longest fence-wire staples and of retaining the 
drawn staples until purposely removed from the de- 
vice. This prevents the loss of staples when drawn 
out, and since they are not bent out of shape, they 
may be conveniently reused, if desired. The tool is 
the invention of Mr. George P. Haley, of Mexico, Mo. 
It consists, as illustrated, of a shank, A, provided with 
a handle at one end and a clawhead, £, at the other 
end. The clawhead has a hammer section at one end, 
and is pointed at the 
opposite or claw end. 
The under surface 
of the claw is curv- 
ed, so as to form 
proper leverage for 
pulling out the long- 
est staples in use for 
fence wire. A clamp 
B is used in con- 
junction with the 
claw. This consists 
of a U-shaped piece 
pivoted to the 
shank, and having 
teeth adapted to 
close over the sides 
of the claw. The 
clamp B is connect- 
ed by a rod, D, toa 
bell crank, CO, and is 
normally held out of 
engagement with the 
claw by a spring on 
the gripping end of 
the crank. In oper- 
ation the claw is in- 
troduced beneath the 
pow-section of the staple, and driven well in by strik- 
ing the hammer section of the claw head. At the 
same time the gripping section of the bell crank, C, 
is carried up close to the handle, bringing the teeth 
of the crank over and at each side of the point of the 
clawhead. The shank is then rocked upon the convex 
surface of the clawhead, and the staple is withdrawn. 
The clamp holds the staple upon the clawhead as long 
as the grip section of the lever is parallel with the 
handle of the device. 

——— 0 ee 
AUTOMATIC TOY. 

A very ingenious mechanical toy has been invented 
by Messrs. R. H. and R. D. Adams, of 3126 Fourth 
Avenue, South, Minneapolis, Minn. It represents an old 
windmill and a quaint little miller who is busily en- 
gaged in running up and down a chute, trundling a 
wheelbarrow which he uses in unloading the contents 
of the mill tower. Normally, the wheelbarrow remains 
at the top of the chute, being held in this position by a 
cord and counterweight suspended in the lower por- 
tion of the tower. The upper portion of the tower 
serves as a magazine for a number of spherical weights. 
These weights are prevented from rolling out through 
a hopper on to the chute by a trigger normally block- 
ing the hopper. When the wheelbarrow is at the top 
of the chute, the counterweight depresses the lever 
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which withdraws the trigger and permits a weight to 
roll out on to the wheelbarrow. This weight being 
heavier than the counterweight causes the wheelbar- 
row and the miller to travel down the chute, at the 
bottom of which a trip is encountered, which tilts the 
wheelbarrow sideways and rolls off the load into a 
receptacle. In the meantime the rest of the weights 
in the magazine are prevented, by a stop pin, from 
entering the hopper until the counterweight has been 
drawn to its highest position, when this pin is lifted, 
and the lowest weight is permitted to roll into the 
hopper against the trigger projecting therein, so that 
when the vehicle on being relieved of its load is drawn 
to the top of the chute again, this ball is ready to roll 
out on to it. The operations are thus repeated as long 
as the magazine is supplied with weights. The wind 
wheel shown serves as a governor to prevent the toy 
from operating too rapidly. 

———_—_—_—_>+0>e—_____ 

SAFETY EEEL FOR FOOTWEAR. 

The invention described below has been suggested 
by the increasing use of rubber treads on heels of 
shoes. These treads while having many advantages 
over the leather tread possess the serious drawback of 
giving a very treacherous foothold on icy and wet pave- 
ments. In order to overcome this difficulty 
Mr. Henry C. Karpenstein, of 155 Vernon Ave- 
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Women Inventors, 

In the first year of the United States Patent Office's 
existence, 1790, a woman took cut a patent. Up tu 
the present time about 3,958 patents have been granted 
to women. Among the early women inventors may be 
mentioned Miss Mary Kies, who in 1809 perfected a 
device for weaving straw and thread. Three years 
later Miss Mary Brush designed a new corset, which 
she thought would preserve the shape of the womanly 
figure. 

Like Miss Brush, many modern women inventors 
confine their inventiveness to the contriving of beauti- 
fying devices. Mrs. Batchelder, for example, has de- 
vised means for the improvement of certain facial 
features that have been distorted. Among her in- 
ventions may be mentioned an ear straightener which 
remedies imperfectly formed and lopping ears. An- 
other invention for the restoration of facial symmetry 
is a spring attachment for the teeth, which relieves 
their severity and improves the mouth lines. Some 
women inventors, however, have devoted themselves 
to other things besides the perfection of womanly 
beauty. Mrs. Martha J. Coston, although not the first 
inventor of the signal lights of that name, has never- 
theless made some important improvements in her 


nue, Brooklyn, N. Y., has designed a tread 
having an inverted cup-shape which will ad- 
here by suction to the pavement. The method 
of fastening the tread in place is shown in 
the sectional view, Fig. 3. A circular recess 
is cut out of the heel body to receive the 
rubber tread. In the center of this recess 
a nut is let into the heel body. This is 
secured to the heel by screws passing 
through an annular flange on the nut. The 
tread is now held in place by the broad head 
of the screw which is tightly screwed into 
the nut as illustrated. In order to protect 
the corners of the heel body from injury, 
metal protectors, shown in Fig. 2, are se- 
cured thereto. Fig. 1 shows the position of 
these protectors on the heel and how they protect 
weak corners. Aside from insuring safety to the 
wearer by reason of the suction cavity in the rub- 
ber tread, this arrangement offers still another advan- 
tage, namely, that when one portion of the tread is 
worn down more than the other, it can readily be 
turned on its center to present a less worn surface to 
the side which receives the greatest wear. When the 
tread is completely worn out a new one may be quickly 
applied and secured by the retaining screw. 
= +01 
DIAPHRAGM METER AND EXERCISER. 

Respiration depends chiefly upon the action of the 
diaphragm or the muscular organ intervening between 
the thorax and abdomen. The diaphragm descends 
into the abdominal cavity and compresses all the ab- 
dominal organs while the lungs are inhaling, and in 
expiration it mounts into the thoracic cavity in the 
form of a conical arch. Contraction of the diaphragm 
is auxiliary to the action of the muscular walls of the 
esophagus by which the cardiac opening of the stomach 
is regularly closed during inspiration. In the case of 
the greater majority of persons the lungs are usually 
inflated to but cne-third their capacity and the stom- 
ach and abdominal organs are also agitated but slightly 
during respiration. The results are that the blood is 
not duly oxygenated, digestion and assimilation are 
imperfect, congestions of the lungs or abdominal or- 
gans are not duly relieved, and the tone of the nervous 
system is lowered, so that vulnerability to disorders 
or diseases of various kinds is greatly increased as 
compared with the normal standard. 

These facts point to the usefulness of an apparatus 
invented by Dr. John E. Ruebsam, of Wash- 
ington, D. C. This apparatus is adapted to 
test the strength of the diaphragm and also 
to exercise it, so as to avoid the results above 
stated. The apparatus proper is mounted 
upon two vertical standards and may be ad- 
justed to any desired height. It consists 
of a track on which a small carriage is 
mounted to travel. A _ blow-tube is secured 
to one end of the track, and is provided with 
a piston, the rod of which projects from 
the tube and is secured to the forward end 
of the carriage. The carriage is normally 
held in its forward position by a weighted 
cord attached thereto and passing over a 
pulley at the forward end of the track. 
Various weights may be attached to the cord 
according to requirements. In using the ap- 
paratus a person blows through the pipe, and 
the carriage is moved backward a distance 
depending upon the strength of that person’s 
diaphragm. By graduating the track in 
inches and fractions of the same, one can 
determine the progress of the patient from 
day to day in developing this organ. 
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husband’s invention. Mrs. Cynthia W. Alden is the in- 
ventor of an improved dump cart. Some years ago 
Mrs. Lena Sittig devised a waterproof garment which 
has come to be known as the duckback. The ruled 
slate was devised by Mrs. Louise Dyer, of Yazoo City. 
An important attachment to the sewing machine was 
invented by Miss Helen Blanchard. Miss Philps, of 
Dorchester, Mass., is the inventor of the hand refrig- 
erator and lunch box. Miss Emma D. Mills made an 
improvement on a typewriter for which it was neces- 
sary to construct special tools. She did the special 
construction herself. Mrs. Kate Eubank, of Oakland, 
Cal., has devised a combined trunk and bureau, which 
when closed appears as a Saratoga trunk and when 
open as a handsome dressing case. 

There seems to be one professional woman inventor 
in America, and her name is Miss Montgomery. As 
far back as 1864 she took out a patent on an improved 
locomotive wheel. Later she secured a patent on an 
improved war vessel. A number of other patents have 
been issued to her, which have proved remunerative. 
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During the past year 1,520 locomotives were con- 
structed at the Baldwin Locomotive Works in Phila- 
delphia. This overtops all previous records at this 
plant. For the previous year the number was 1,375, 
and during the year 1900, the number cf engines com- 
pleted was 1,217. In the matter of tonnage the in- 
crease was much greater. Of the number built last 


year, 93 were sent abroad, the greatest number going 
to West Australia. 
$20,000,000. 


The year’s output was valued at 
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RECENTLY PATENTED INVENTIONS. 


Mechanical Devices. 

WOOD-TURNING MACHINE.—L. D. BUL- 
LocK, Pompanoosuc, Vt. This invention relates 
to improvements in machines for turning wood, 
the purpose being to provide a machine of 
simple construction by means of which spiral 
moldings or so-called “rope” and ‘‘cane” formed 
dowels may be rapidly produced. 


BUTTON-TURNING MACHINE.—H. A. BErR- 
GER, Brooklyn, N. Y. A machine for turning 
mother-of-pearl] buttons and the like is pro- 
vided by this invention. It operates auto- 
matically to pass the button-blanks singly from 
a chute to: a chuck, then the turning-tool is 
advanced to turn the face of the button-blank 
while the chuck revolves, after which the tool 
recedes and is sharpened, and finally the 
turned button is ejected from the chuck and 
replaced by a button blank. 


WABBLE-SAW.—C. SEymour, Defiance, Ohio. 
In bringing this device to perfection the in- 
ventor has provided a wabble-saw arranged to 
counteract the strain of the saw-blades on the 
arbor, to prevent undue vibration of the arbor, 
and to insure easy running of the saw and the 
formation of a smooth cut. 


INTESTINECLEANER.—F. MATHEYER, New 
York, N. Y. The butchering industry gains an 
improvement in this intestine-cleaner which is 
very effective in operation, and arranged to 
thoroughly and quickly wash and lengthwise 
split open the intestines without requiring 
great skill of the operator. 


CENTRIFUGAL SEPARATOR. — R. A. 
Lucas and O. JgEprpson, Hilo, Hawaii. By 
employing centrifugal action for separating the 
impurities from sugar-cane juice, these in- 
ventors have produced a machine by means of 
which the impurities may be removed much 
more rapidly and economically than is possible 
with settling-tanks usually employed. 


FALL-ROPE CARRIER AND OPERATING 
DEVICE THEREFOR.—A. LAMBERT and J. G. 
Dr_ansy, Newark, N. J. The inventors secure 
in this case, an improvement on fall-rope car- 
riers of cable ways in which the fall-rope ex- 
tends at both sides of the carriage. In the 
cableway it is desirable that the fall-rope have 
support at both sides of the carriage, and for 
this purpose a novel arrangement of carriers 
and a button-rope are provided therefor. 


GLASS-BLOWING MACHINE'.—J. ScuHiss, 
Anderson, Ind. The main object of this im- 
provement in apparatus for use in the manu- 
facture of glass, is to connect the table sup- 
porting the pressing devices with the one sus- 
taining the blowing devices, so the same may 
move in unison, and to provide power mechan- 
ism to operate the tables by power instead otf 
by hand. 


Railway Improvements. 


RAILROAD-TIE.—F. H. AurreD and P. 
CHIPMAN, Saginaw, Mich. This tie provides a 
substitute for wooden and all metallic ties now 
in use. The invention consists in combining 
concrete with metal to produce a tie in such 
manner that the tensile strains on it are 
mostly borne by the metal, while the compres- 
Sive strains are taken up by the concrete to 
secure the greatest strength. 


RAILROAD CROSS-TIB.—F. W. DUuNNELL, 
Springfield, Mass. The aim in the present in- 
vention is to provide a cross-tie composed 
mainly of leather and stiffened by a metal 
core-bar. By provision of a plate-metal core- 
bar in combination with a composite tie-body 
a light, strong, slightly-resilient tie is pro- 
duced, which, if made of waste leather for the 
tie-body will be inexpensive. 


Miscellaneous, 

HARP.—W. MoerscHER, Belvidere, N. J. 
This instrument is similar to and played like 
the chromatic harp. The invention embodies 
a string-supporting frame and a co-operative 
arrangement therewith of a sounding-board, a 
sounding-damper, and a foot-controlled damper 
for regulating the tone effect. It is easily 
handled and will produce tone and resonance, 
similar to the piano. 


ABDOMINAL SUPPORTER.—Eva M. Tem- 
PLE, Portland, Ore. In producing this im- 
provement the inventor secures a_ sanitary, 
simple, efficient, and easily adjusted bandage 
that can be worn at all times with very little 
discomfort. It will not interfere with or 
change the figure, it does not come in contact 
with the waist-line, and will not push up over 
the hips. 


SAFETY-POCKET.—B. A. JAMES, Evans- 
ville, Ind. Mr. James has invented a wearing- 
apparel pocket. It consists of a_ peculiar 
safety-pocket more particularly intended for 
drawers, but which is adapted for and useful 
in connection with any article of clothing in 
which a pocket may be needed. 


TOBACCO-PIPE.—A. W. THORNTON, Mc- 
Keesport, Penn. In obtaining this improvement 
in tobacco-pipes the inventor supplies a simple 
and novel means for condensing or separating 
the moisture and nicotine from the smoke, 
thus preventing them from _ entering the 
smoker’s mouth. The smoke will be practi- 
cally cool and clean. 


NotTE.—Copies of any of these patents will be 
furnished by Munn & Co. for ter cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every ease it is neces= 
sary to give the number of the inquiry. 

MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 3986.—For manufacturers of lathes 
for turning rubber, such as fountain pens, etc. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 3987.—For makers of pile-driving 
outfits of all kinds. 
For logging engines. J. S. Mundy, Newark, N. J. 


Inquiry No. 3988.—For makers of small refriger- 
ating machines for use in small dairy. 


“U.S.” Metal Polish. 


Inquiry No. 3989.—For manufacturers of machin- 
ery used in « paper box factory. 


Willard, 284 Clarkson St., 


Indianapolis. Samples free. 


Coin-operated machines. 
Brooklyn. 
Inquiry No. 3990.—For makers of side rod gal- 


leries for gasoline gas, alcohol torches and gaivanized 
iron expansion tanks. 


Blowers and exhausters. Exeter Machine Works, 


Exeter, N. H. 

Inquiry No, 3991.—For manufacturers of spring 
clasps for valises and sample cases. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 3992.—For biue prints of one horse 
power stationary engines. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3993.—For makers of underwear 
machinery. 

PATENT FOR SALE.— A. L. & O.Sovelius’ Twine 
Holder. Price, $6,000. Hancock, Mich. 

Inquiry No. 3994.—For makers of graduating ma- 
chines for graduating hardened steel scales. 

FoR SALE.--60 h. p. Otto gas engine, the latest type, 
practically new. Colborne Mfg. Co., Chicago. 

Inquiry No. 3995.—For the address of the Eclipse 
Flue Brush Mfg. Co. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3996.—For the address of the manu- 
facturers of the Clayton disinfecting apparatus. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 3997.—For manufacturers of boats 
of about 90 feet over all fitted with steam turbines. 

Manafacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3998.—For makers of seamless steel 
tubing of different sizes. 

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 3999.—For manufacturers of fiexible 
steel tubing. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4000.—For manufacturers of bal- 
loons and parachutes. 

The celebrated ‘** Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma. 
chine Company. Foct of East 138th Street, New York. 

{nquiry No. 4001.—For makers of tin foil collaps- 
ible tubes. 

The best book for electricians and beginners in elec. 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $5. Munn & Co., publishers, 361 Broadway, N.Y. 

Inquiry No. 4002.—For makers of umbrella cov- 
ers und handles for repair shop. 

Parties wanted to manufacture and market latest im- 
proved copying press, on royalty basis. Child can exert 
a pressure of tons. Principle adaptable tu presses of 
all kinds. H. W. Haff, Chuppaqua, N. Y. 


Inquiry No. 4003.—For a machine for paring and 
coring pinapples. 

Manufacturers wanted to introduce on royalty a 
metallic strap grip for buckle attachment adapted for 
all light straps. Inventor will pay cost of all necessary 
dies. Address Snaffle, Box 178, New York. 


Inquiry No. 4004.—For makers of water levels 
for leveling up machinery or other objects by a column 
of water. 

Wanted—Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine’s 
Manuals of the early 40’s. Correspondence solicited. 
Address C. A. M., Box 775, New York. 


Inquiry No. 4005.—For makers of drying ma- 


! chines for use in manufacturing paper. 


Will estimate on General Machine Work or Mfr. Pat. 
Articles on Royalty. Address Greenfield Steam Engine 
Works, East Newark, N. J. - 


Inquiry No. 4006.—For a pump for extracting 
mud from the bottom of cisterns, 


WANTED.— Superintendent on heavy machinery. 
Shop located in large eastern seaboard city, and has up- 
to-date facilities, employing 500 hands. Work varies 
widely. Applicant must have broad experience, exe- 
cutive and mechanical ability and satisfactory refer- 
ences. To the right man permanent employment, and 
liberal salary. Address in confidence giving age, expe- 
rience and salary. James Brady, Room J, 2th Floor, 


{| 22 Broadway, N. Y. 


Inguiry No. 407,.—¥For machinery for extracting 
turpentine from refuse of yellow pine saw mills, such 
as sawdust, slabs, etc. 


AN INTERNATIONAL EXHIBITION Of machinery and 
implements for Dairy Industries is to be held at Pa- 
lermo, in the city of Buenos Aires. Argentine Republic, 
from the 15th to the 23d of September, 1903. under the 
management of the Argentine Rural Society. Ameri- 
can manufacturers are invited to concur with their 
exhibits. For further information and programmes 
please address R. A. de Toledo 

Argentine Consul General 
124 Produce Exchange, N. Y. 


Inquiry No. 4008.—For manufacturers of huild- 
ing stone dressing machinery. 


Inquiry No. 4009.—For skimming pans for cream 
separators. 


Inquiry No. 4010,- For manufacturers of stove 
bien also for parties engaged in stamping in sheet 
al. 


Anquiry No. 4011.—For machines for digging 
ditches and trenches 4 feet deep and not more than 18 
inches in width. 


Inquiry No. 4012.—For the manufacturers of the 
Twitchell Acidimeter for determining the acidity of 
wines and grape juice. 


Inquiry No. 4013.—For makers of rough drop 
forgings used in the polishing and plating of dental 
‘orceps. 


Inquiry No. 4'!.14.—For makers of machinery for 
knitting mills, woolen mills, pear] buttons, ete. 


Inquiry No. 4015.—For manufacturers of stable 
fittings. 

0" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


March 24, 1903, 
AND BACH BEARING THAT DATE. 


[See note at end of list about copies ot these patents.) 


Accumulator plate connector, G. A. Wash- 


UPD). cases weiseeces 5 Winds erste essay etee ee we 723,791 
Aerating or carbonating apparatus, ; 

KF. J. Pletcher ...............0..0006 723,453 
Air brake system, dup W. H: Nightin- 

gale. foe eodee ss, 723,297 
Air ship, J. Berry 723,636 
A loys, manufacture of cast iron, G. Grun- 

UCT ca) sicesivis ow oie'a:s a, avans Sate viers 04 ad odiwaes 723,601 
Amusement way, centrifugal, C. L. Hagen. 723,525 
Animal trap, Harter & Brown ............ 723,773 
Annealing system, J. Hughes ... «- 723,276 
Army equipment, R. M. G. Phillips +--+ 723,545 
Awning fixture, J. F. Kohler............. 723,610 
Back pedaling brake and coaster, R. Abell. 723,352 
Bag, Jessen & Ross ......eeceeee cece eee 723,282 
Baling apparatus, cotton, F. L. Dyer...... 723,591 


Baling press, T. Collier ................. 


723,652 
Bark extracts, apparatus for mixing 


Brindle. is. eid case eakes ++. 123,304 
Bathing machine, H. Thompson........... 723,759 
Batteries, armored element for electric, E. 

Ase SPOPry sees 3. Sickie es css Wp eek way 723,326 
Battery envelops, manufacture of storage, 

Wy Ay: SPOTLY: 55102. 5:0.d'e- 0 seek doe wsS sce doe 723,329 
Bed, C. Taurman ................ wee 723,336 
Bedstead rail joint, metallic, C. J. Witzel. 723,569 
Bedstead side rail joint, metallic, C. J. Wit- 

2el Ot, alee sy. cota Se esa ieee etiee ds 723,570 
Beehive, J. F. Thompson «+. 723,424 
Belt, P. F. Haviland «. 723,271 
Belting, L. H. Gilmer ....... ++ 723,379 
Bias cutter, T. B. Reardon + 723,305 
Bicycle, W. Robinson .. - 723,408 
Bicycle, C. E. Pierce « 723,486 
Bidet, F. A. Wells .. - 723,346 
Billiard tip, cushion, J. 723,285 
Binder tension device, 723,682 
Blind, Venetian, A. F. Tumler 723,762 
Boat lowering apparatus, E. O. Spetmann.. 723,416 


Bodkin, G. EK. Wheelhouse ..............0. 
Boiler furnace, steam, J. F. Mock.......... 
Boilers, apparatus for indicating the water- 


723,507 
723,541 


level in, P. A. Renaux ................ 723,621 
Book racks, sheet metal structure for, P. 

WOO oss ci rabies eal ieeie len wae ce 723,428 

Book stitching machine, F. Kugler........ 723,535 

Boot or shoe form, C. A. Batchelder..... 723,574 

Bottle, closure, E. W. Kempter... . 723,679 

Bottle, non-refillable, J. A. Lahn... « 723,536 


Bottle rinsing apparatus, D. Wickha + 723,792 


Bottle, ete., stopper, D. Demarest.... 723,370 
Bottle stopper, H. Gramlich..... 723,598 
Bottle stopper, W. H. Sherman «+ 723,741 
Bottle stopping device, R. Gross. + 123,459 
Bracket, C. F. Kade .........++--..eeaee 723,677 
Brake beams, manufacture of substance for 

filling hollow, F. Schubert ........... 723,319 
Brake shoe, A. L. Streeter.............. 723,334 
Branding and heating iron, pneumatic, J. 

He (Beles voc dod Auned toga sees catoee de 723,230 
Brick kiln, J. Peck ............... wee 723,620 
Bricks, making glazed, W. E. Jaques « 723,279 
Broom bridle, J. R. Ross...... 723,490 


Brush, A. Hart ..... 


723,462 
Brush, T. Brantley 


+ 723 579 


: 723,563 


Brush, traveler’s, W. L. Cheney ......... 723,365 
Brushes or similar toilet articles, back for, 

Goo (Be KROMD 25 Bacd.. 28g eevee cca o ace oar eece 723,611 
Bucket, clam shell, E. F. Atherton........ 723,571 
Bucket dumping apparatus, T. E. Anderson. 723,771 

Bekle, tug, F. KE. Russell.............. 723,317 
Building block, J. H. Pfirsch .. -. 723,404 
Building, combination, L. B. Valk . «+ 723,426 
Building construction, T. O’Shea «+ 723,483 
Buoyant seat or couch, H. S. Carley «+ 723,647 
Burglar alarm, G. W. Mills ............ 723,478 
Burglar alarm, electric, S. Schwarzschild. 723,320 
Burial casket, A. J. Blair................ 723,638 
Bushing, barrel, F. C. Schoenthaler, + 723,553 
Bustle and hip form, ventilated, C. 

Scott ... 723,495 
Buttonhole machine, J. Gutmann.......... 723,460 
Buttonhole stitching machine cutting mech- 

anism, Dahl & Hill .................. 723,247 
Cake beater, E. E. Ricker.............. 723,407 

kiln o. apparatus for, 


Calcining purposes, 
J 


Ra CHOrton 2 sccecs 2 oe eh ae Sines eee 723,528 
Calipers, compasses, dividers, etc., com- 
bined, H. A. J. Brown 723,237 
Caloric engine, H. Essex . 723,660 
Camera, film, MOD sish8ee-8 anece check aia Se aces 723,401 
Can body blank feed mechanism for can 
body making machines, T. J. Harben. 723,383 
Can body flanging machine, H. L. Guen- 
ther. ce tais eek at sore 723,602 
Can opener, - K<alischer 723,609 
Cane and camp stool, combined, J. Halin. 723,382 
Cape,. “Cz, Me: “Stein, 2 3 scscccuts sense eee 723,750 
Car brake, railway, J. E. Bozell .......... 723,642 
Car controller, street or railway, G. A. 
BIOOKS {+ S:cinow heed siete setae se eae ala we? 723,359 
Car coupling, H. S. Worthington .... « 723,349 
Car coupling, Schroeder & Lindholm.... 723,410 
Car, dump, F. A. Delano ................ 723,516 
Car, gondola, Woodcock & Hornbrook. ~ 723,890 
Car or vehicle propulsion, P. Pfeil ....... 723,727 
Car roller side bearing, E. W. Summers... 723,756 
Car, semi-convertible, G. M. Brill... + 723,644 
Car step, sliding extension, S. Painte « 723,721 
Car, tank, Rogers & Shotwell ........ ~ 723,312 


Carbonizing apparatus, G. W. Curtiss .... 
Carbureting device for explosive engines, 

T.dJ. Richards 
Carpet fastener, S. D. Costenbader........ 


723,654 


723,487 
723,586, 


Carriage attachment, baby, H. Huston.... 723,777 
Cash register, O. F. Mayer ............5. 723,475 
Cement and artificial stone composition, A. 

C.. Sebulz “is. ¢osase0 $s iw doets< asees 723,494 
Cement, composition for acid proof, H. 

GallinowSkKy ....... esse eee eee eens 723,263 
Cementitious products or artificial stone, 

making, W. BE. Jaques ...... aiviviea ea sins 723,281 
Chain link, G. Wilke ...... + 723,429 


++ 723,465 
» 723, T5T 
- 723,470 
723,753 


Chair, A. N. Hornung, Jr. 
Churn, F. Swallow 
Clapboard machine, J. 
Clay mixer and carrier, 


OK ’ 
J. J. Sulliv: 


Clipper, hair, G. H. Coates ....... .. 723,650 
Clock, universal, A. Rosenbusch «+ 723,489 
Clothes or mop wringer, A. S. Lenna. - 723,687 
Clutch, engraver’s, J. Hoffman .......... 723,671 
Clutch, friction, McLennan & Wandless... 723,715 
Clutch mechanism, G. A. Ensign.......... 723,593 
Coke pusher, E. A. Moore wees 723,479 
Coke pusher, double, F. W. ©. Schniewind 723,493 
Collapsible box, W. Van Horn .......... 723,343 
Collar, fold, J. M. Beiermeister.......... 723,575 
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Combination heater, Mansfield & MHayes.. 723,538 
Commutators for dynamos or motors, de= 

vice for filing, J. B. MacIntosh ...... 723,399 
Compasses, E. M. Ostlund ++. 723,720 
Concrete flume machine, rotary, C. 


Condenser, Snyder & Connolly ........... 
Conveyer for transporting sand, gravel, 

ete., belt, J. & W. Titus ............ 723,504 
Conveyer, passenger, D. A. Casalonga.... 723,240 
Copper ores and ores of copper and _ nickel, 

treating, Thofehrn & De Saint Seine .. 723,500 
Cord or rope coupling, J. P. Tolman...... 723,339 
Corkscrew and cork holder, G. H. Brinton.. 723,581 
Corn shocker, J. M. Shively .............. 723,623 
Corset fastening, E. S. Bowker °.......... 723,234 
Cotton chopper and cultivator, C. E. De- 

TAN? 9 oo ons3 5/35 arash aah ae a's, Saie alata catae Oa a 723,444 
Cotton chopper and cultivator, J. N. Mc- 

GA, OSes selects bie Us week Bre hs Se aed wana 723,542 

Coupling. See Car coupling. 
Crate, demijohn, J. J. Clifford.. +++ 723,649 
Creamer, centrifugal, O. Anderson . 723,354 
Cryptograph, L. H. Weston.............. 723,566 
Cryptographic codes, cipher key for, H. 

Sy ewis: 22553 ede vc ssa waleed co bcace 723,288 
Crystallizing, G. E. Stadtegger .... + 723,496 
Cuff holder, C. A. Foster ........ « 723,454 
Cultivator, J. R. Graves « 723,380 
Cultivator, C. L. Swanson ............... 723,422 
Current motor, alternating, A. W. Schramm 723,186 
Curtain fixture, Kraut & Fischer .......... 723,284 
Curtain support, storm, C. M. Abbott.... 723,431 
Cutter bar, W. H. Marsee .............. 723,697 
Cutter bar aligning device, J. L. Patterson 723,724 
Damper, A. Dunbar 723,372 
Decoration, transparent, C. H. Heartfield... 723,604 
Dental cabinet, D. A. Evans ........... 723,661 
Dental crown holder, J. W. Place . 723,546 
Dental flask, J. Hood ............. 723,275 
Dental mandrel, J. Harris .............. 723,384 
Dertists’ spreading screw elevator, a 

MGCUNE: oceiec'iss Seeie hose ee as eaee we a 723,710 
Derrick, E. P. Arsneau . . 723,434 
Derrick, C. J. Reise ......... eee 723,731 
Desk, knockdown, J. Holmes «-. 723,464 
Desk, school, R. G. Litsey ..... wee. 723,692 
Diaper, F. L. Reid ...... wee 723,306 
Die, E. B. Roth ......... +. 723,314 
Discount ecard, ©. J. Huber e . 72,673 
Door lock and pull, sliding, A. J. Butler.. 723,239 
Doors, means for closing double action or 

swing, F. W. Adams ....... « 723,432 
Draining machine, F. A. Toups ... - 723,341 
Drawing board and T-square, E. Elli ~ 723,518 
Drawing frame, L. J. Wrigley ...........- 723,630 
Dredger, R. A. Perry .......--- «+. 723,485 
Drying apparatus, J. Radcliffe .... .. 723,547 
Drill truck mechanism, W. Fetze - 723,662 
Drilling jar, F. H. Norris .............. 723,782 
Drilling or tapping machine, portable, H. 

Ve) GOSINE: « ° scscl iis cia Stic oisre scare Se hte ae 723,267 
Dye and making same, brown sulfur, H. 

Ebeling: hoses. vocee weed wetion esacheosee 723,448 
Dyeing, etc., apparatus for, J. A. Willard. 723 795 
Educational appliance, T. E. Thompson.... 723,425 
Electric conductor, J. D. Nicholson ~ 723,717 
Electric furnace, C. S. Bradley. . 723,643 
Electric switch, C. W. Rogers .... . 123,732 
Electrode, storage battery, T. A. EB +. 723,449 
Electrolytic cells, operating, E. A. Le Sueur 723,398 
Elevator door, E. McClure ........ 723,707, 723,708 
Embalmer’s table, T. B. Hennessy........ 723,605 
Endoscope or other optical instrument, R. 

He Wappler’ ccesc cece teiaiie dence tees 723,790 
Engine boiler, straw burning traction, C. 

Bs -CHAMDETS: | 3.0 3504 se cee ost tees bee 723,241 
Engine controlling apparatus, R. J. Sheehy 723,413 
Engine cylinder lubricator, Luhr & Andre- 

SOV) a5 Sepa bass 5 oer wig are 0 weare e eatin aree toe 723,290 
Engines, igniter operating mechanism for ex- 

plosive, T. C. Menges ................ 723,540 
Exercising apparatus, A. J. Thornley -+ 723,625 
Expanding and upsetting tool, L. D. Leve- 

IM 35 bis sais o.8sjdie Sos hats ocd ons top Seals Ge SEH ole 723,289 
Explosives, celluloid or the like, manufact- 

ure of, Robertson & Rintoul .......... 723,311 
Eye, apparatus for treating the, H. F. 

Garey jive ech ee te ow ate Bete ee ne ee ee 723,456 
Facing block, Reilly & Burke «+ 723,730 
Fare register, J. W. Fowler ..... wee 123,377 
Feed mechanism, I. K. Mackenzie ........ 723,400 
Feed water regulator, automatic, J. H. | 

Rosenthal sts /rites 22% cosas ctsratath- era ova e bielatiois 723,313 
Feed water regulator, automatic, Casey & 

Stendebach: © 460d cos ed tee cea ce ee 723,440 
Feed water regulator, automatic, H. Cook.. 723,653 
Fence machine, wire, W. T. Gaines ...... 723,262 
Fence post, W. S. Barker ............ .. 723,435 
Fence post, S. L. Eason ....... - 723,657 
Filter, down spout, W. H. Otis . « 723,783 
Filter, hydrocarbon, G. W. Stewa + 723,556 
Filter, water, J. W. Burns 723,238 
Filtec, water, D. J. Bliss .. 723,639 
Fire hydrant, C. E. Jones ........eeeeeeee 723,532 
Flagstaff cap and truck, combined, A. A. 

Brengel .....---.--sseee0e cer eccesccseses $25,080 
Flask. See Dental flask. 

Flue cutter, T. W. Hinde ......... eeeee 723,273 
Fluid pressure brake, M. W. Hibbard «+ 723,386 
Flute, A. Krantz .......--0-.. eee eee wee 723,613 
Foot ball, W. S. Jacobs «+ 723,606 
Foot pad, W. J. Conway ... ~ 723,442 
Fruit jar, G. H. Ricke .... . 723,406 
Fruit picker, D. C. Eberhart .. «+ 723,658 
Fuel, artificial, H. M. Van Ette . 723,561 
Fumigator, G. E. Brown .... . 723,513 
Furnace, Field & Lynn .... -. 723,663 
Furnace, Straight & Stone ........... « 723,802 
Furnace grate, C. P. & G. P. Roberts .... 723,622 
Fuse splitter and cap ecrimper, J. Fischler. 723,520 
Galvanic battery, reversible, T. A. Edison. 723,450 
Game, C. W. Fuller ..........0eeeee teens 723,378 
Garbage vault or receptacle, E. L. Schiefer 723,318 
Garment supporter, A. H. Cohn .....,.... 723,367 
Garment supporter, H. A. Hoopes «« 723,390 
Gas burner, incandescent, A. Grossmann.... 723,667 
Gas furnace, E. S. Clower ................ 723,514 
Gas furnace, recuperative, L. C. Hamlink.. 723,668 
Gas generator, acetylene, A. Schweitzer... 723,411 
Gas generator, acetylene, G. W. MacKenzie, 

723,778, 723,779 
Gas generator and lighting buoy, combined 

acetylene, J. J. Luyten ............... 723,473 
Gas lighter, A. P. Storrs ......-.esseeeeee 723,331 
Gas veversing valve, O. N. Rauschenberg. 723,801 
Gas valve, Moore & Irvin ..........¢ to... 723,402 
Gases, apparatus for indicating the thermal 

quality of, W. F. Steele .............. 723,751 
Gate, F. M. Dann ......... cece eee s ee eeee 723,248 
Globe or shade holder, Wishart & Seidel.. 723,799 
Glove, R. Wilkens .........eeeee cece eens 723,348 
Golf club, F. B. Felton - 723,258 
Golf club, A. F. Knight ..... Pidenieraelia oie one 723,534 
Goods, means for packing, E. & F. Cranz. 723,245 
Governor, speed, ‘C. E. Sterne 723,417 
Grain drier, King & Edwards 723,680 
Grain separator, C. B. & C. 723,670 
Grate, C. Nunan 723,705 
Grease trap, A. S. Newton ... 723,618 
Grinding, smoothing, roughening, and pol- 

ishing machine, R. Ochschim........... 723,481 
Gun, automatic machine, T. Bergmann.... 723,232 
Gun carriage, Meigs & Stout ............ 723,617 
Gun carriage for portable guns, Krone & 

Behnke .... ccc cee cece cee eee eeeees 723,684 
Gun, magazine bolt, S. N. McClean . « 723,706 
Gun sight, J. Smith .................00000- 723,747 
Guns, mechanism for feeding cartridges into 

machine, T. KX. North .........+-..-- 723,719 
Guns, etc., sighting device for, 

Mesquita ..............00. 723,476 
Hame fastener, J. H. Parmelee ......... 723,298 
Hammer, vibrating, H. M.. Baldwin ...... 723,572 
Harmonica shell, mouth, M. Messner . 723,701 
Harvester and shocker, corn, Highleyman 

& Lamb occ eee cece cece ee seeeees 723,775 
Harvester binder bundle carrier and shock 

former, L. T. Dery 723,250 
Harvester, traveling, W. « 723,474 
Hat pin, H. J. Nickett 723,781 
Hatchwayv doors, means for operating, W. 

Bes WAICOX: 6255). teases sais ssisie ols de Ae siete 723,793 
Hay press, hand, J. M. Hall. -. 723,461 
Head rest, J. D. Smock ...... « 723,323 
Heating material, E. G. Acheson «- 723,631 
Heel, detachable, M. H. Sulliva 723,754 
Hinge, seat, L. D. Petre . 723,544 
Hoist, G. _C. Hunter .... 723,277 
Hook, D. T. Goodman . 723,524 


Hoople, C. M. Wales 
(Continued on page 249) 


723,562 
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Workers*= 


Without Steam Power should 
ase our Foot and Hand Power 
inery. Send for Catalogues 


A:--Wood-working Machinery, 
B—Lathes, etc. 


SENECA FALLS MFG. CO. ; 
695 Water St., Seneca Falls, N.Y. 


aM 


YY MACHINE SHOP OUTFITS, 


& TOOLS»: SUPPLIES 


CATALOGUE FREE 


|. SEBASTIAN LATHE — 


It’s a Guarantee of Quality 
2,000,000 
Sold in 12 Years 
EVERY REEL WARRANTED 
Booklets mailed free 


"The Andrew B. Hendryx Co. 
New Haven, Conn. U.S. A. 


THE MIETZ & WEISS KEROSENE 


Sizes from 
1 to 60 H. P. and GAS ENGINE 
burns KEROSENE cheaper and 
Send for safer than gasoline. Autonatic, 
Catalogue. simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, charg- 
m0 storage batteries, pumping ani 
1 power purposes, 
MIETZ, 
128-138 Morr Sr., New York. 
preys BY 
U. GOVERNMENT. 
Iigheet “Award, direct coupled 
Generator Set, Paris Exposition, 190 
Gold Medal, Pan-American Ex- 
Gold Medal, Charleston, S. C., Exposition, 1902. 


Position, 1901. 


SAVE YOUR FUEL 
You will find our GASOLINE 
Hoisting Engines a great 
saving over steam and a per- 
fect economical boon where 
wood, coal or water are 
scarce and high priced. 
Both frictien and geared’ 
hoist frein 6 to 150 H. P. 
for mines,quarries,docks 
etc. Every machine 
fully guaranteed. Send 
for free catalog and state 
size of engine wanted. ™% 
Weber Gas & Gasoline Engine Co., 


Kansas City, Mo. 


P, 0. Dor ili, 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attachedto bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe } to 1 inch; the 
other for pipe 144 46 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
articulars. The Armstrong 
fg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 


INDUCTION 
CO ] LS for experi- 


ments in X rays and 
other electrical work. fi 
Ge Catalogue Free. 
E. S. RITCHIE & SONS Brooktine, Mass 


POTTER’S “SPRING” BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 
under all circumstances. Does not squeak, 
rattle, jump, or freeze up. Will hold rubber 
wear shoes without bolts or screws. Special 
Concave Shoes for Rubber ‘Tire. oree 
Potter, Fishki!l-on-Hudson, N. Y. 

We manufacture gears 


and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 


NEUSTADT- 
PERRY CO., 


926-830 S. 18th Sty 
Sr. Lours, Mo, 


New York, Export Agents, 


IT SIMPLIFIES DIFFICULT WORK 
There are many unique features in 
our Hand and ower Pipe 
Threading and Cutting Machine 
It bhasour Standard Adjustable Quick 
Opening and Closing Die Head with 

pnyenien cam’? movement. Five 

hasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in mrotion, opened to permit 
pipe veine cut and closed instantly 
and pasitively. Send for Catalogue. 


aHE MERRELL MANUFAC- SS 
RING CO., 501 Curtiss St., Toledo, Ohio 


THE AMERICAN 
THERMO-CALL 
BUTTON 


discovers and reports fire automatically. 
Can be attached to the existing wires in 
hotels and manufacturing plants. Inval- 
Huable as a life and property saver in 
residences, No possible chance for fire 
to secure headway without sounding 
alarin. Permanent, not fusivle. 

American Thermo-Call Co., 

Boston, Maas, 


Mfrs, of thermostatic devices of all kinds 


The “Best” Light 


is a portable 100 candle power light cost- 
ing only 2 cts. per week. kes and burns 
its own gas. Brighterthan electricity or 
acetylene and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere 


THE “BEST” LIGHT CO. 
87 E, Sth Street, CANTON, OHIO. 


“CUSHMAN” 


CHUCKS 


All styles and sizes. 
Send for Catalogue. 


THE CUSHMAN CHUCK CO., 
189 Allyn St., Hartford, Conn. 


D. L. HOLDEN 


REALESTATE TRUST BLD'G, PHILA, PA. 
REG MANUFACTURE R 


EGEALED 


Cuas, T. Howe & Co., 51,.Hudson St., 


ICE MACHINES 
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Hose coupling, P. Whiting .............. 723,767 
Hot air furnace, W. C. Reynolds ........ 723,308 
Ice harvesting machine, J. B. Hause .... 723,774 
Ice machine, regealed, C. P. Minning .... 723,702 
Igniter, G. H. Lotspike ...........eceeeee 723,472 
Indicator. See Station indicator. 
Indicator for: furnaces, etc., A. E. Powell. 723,303 
Indicator lock, P. Yoe ...... . 723,350 
Inhaler, K. Greimer ....... . 723,268 
Inhaler, A. K. Schulte ..... .. 723,738 
Injector, steam, F. Sticker .......... « 723,752 
Insect exterminator, H. H. Boring ........ 723,641 
Insulators, machine for producing glass, 

B.C os DU ClOy Meio wchciahoescoare ewes 723,589 
Internally fired engine, E. Thomson.723,502, 723,503 


Ironing board, H. J. Hinderliter .......... 723,527 
Jar closure, W. E. Brown ..............-. 723,645 
Jars, bottles, etc., stopper for, C. Jovignot 723,467 


Jars, means for closing air tight, A. F. Wil- 

BOM: Seeperts std yae a ranatevaneis wor urasatesete ea ate aceite etate rt 723,508 
Kiln, furnace, etc., J. Roberts .......... 723,310 
Kneading and mixing machine, E. F. W. 

Wieda . 723,568 
Knife cleaning means, Heywood 723,463 


Lamp bulbs, etc., packing for incandesc nt, 

Ri SGOT a 6oiscsi5 ied aiare sie ensrare eres tel dere aale. 723,522 
Lamp, carriage, E. M. Rosenbluth . wee. 723,488 
Lamp, colored signal, J. J. Sill .......... 723,414 
Lamp, electric headlight, H. P. Wellman.. 723,766 
Lamp, hanging, C. M. Pitel .............. 723,405 


Lamps, Edison screw switch holder for in- 
candescent, O. Zielinski ............... 723,510 
Lapping machine, R. J. Hill.............. 723,272 
Lathe, engine, J. H. Montstream et al.... 723,704 
Leveling staff, K. Hein .................. 723,526 
Lever jack, W. Trewhella ................. 723,558 
Lifting device, article, F. G. Neumann.... 723,296 
Liquid fuel furnace, A. Wengenroth . 723,564 


Lock, C. W. Marr 
Lock and latch, combined, J. Fish . 


«2. 723,539 
« 723,376 


Loom, pile fabric, A. Turkington .... we. 723,342 
Mail bundling device, G. W. Hagan «. 723,381 
Malting apparatus, F. B. Giesler.. «+ 723,266 
Massage appliance, T. Schillberg .. wee 123,735 
Match box, Pe. WWAISON coos oie crates aires 723,798 
Measuring and conveying coal, etc., appar- 

atus for, B. Leslie .................. 723,688 
Measuring device, shoemaker’s, J. T. Brad- 

VOY: Sisters joidsasele tes w see Sos eeyaveresee eset ovecepayees's 723,236 
Measuring electrical resistance, apparatus 

for, R. W. Conant ........... ... 723,369 
Meat holder, Shearer & Frank . - 123,412 
Mechanical movement, F. L. & H. J. 

WaTOt vi AB ahd ort ec eecla a eto eels eran 723,255 
Medicated substances, holder for, H. Sachs. 723,552 


Melting furnace, F. H. Dantels .......... 723,443 
Metallurgical and chemical furnace, C. A. 


Do remiss frase Fede stare dei hea reivecioveie aasecees 723,251 
Metals from ores, extracting, S. Trivick .. 723,787 
Milk aerator, A. J. Hood ................ 723,389 
Milk powder, producing, H. V. Dunham .. 723,254 
Mines, apparatus for changing winding 

ropes in, A. Befen ........cccceccecs 723,437 
Molding machine, founder’s, J. Reid, Jr.... 723,548 
Molding machine, sand, F. W. Hudson. . 123,529 


Money saving box or purse, G. Smith . 723,415 


Moth trap, R. F. Dull ........... « 723,446 
Mowing machine cutting device, > . 

Datimer™ jacetctaca wae sh theeis cu ae ha aaa ee 723,397 
Mowing machine windrowing attachment, J. 

Be Steward ecsscc cis cid Ned eee ke ew ee 723,418 
Music box stop mechanism, G. A. Brach- 

MAUSEN Sis ide Acchenda ire tyes ite ates aes s 723,578 
Musical instrument, automatic mechanical, 

G. = Brachhausen er eraane Waal istereiaa cranenaye > 723,235 
Nail, J. W. Estes ........ « 723,452 
Net, landing, G. Paley ... «.. 723,484 
Nippers, W. J. Bayrer ... 723,356 
Nut, Duryea & White ........ wee 723,373 
Nut lock, Kissinger & Coll .. ee. 723,395 
Nut lock, W. Stinson i eee. 723,419 
Nut lock, C. L. Durboraw ................ 723,590 
Oil cakes, apparatus for packing, A. W. 

Brenchy, ccjrtciabitcarsjete o.8s ape gisele 723,455 
Ores, concentrating, Ca 723,363 
Oven, baker’s, C. Bosemer «+ 723,233 
Oven, baker’s, J. M. Fischer ..... - 723,664 


Overweight register, J. Roller 723,733 


Packing and transportation carrier, trunk, 

or the like, G. W. Peck ............ 723,784 
Packing device for drill rods, etc., B. Sel- 

PEL Ge ey oiniocieie seis ie eso OSreiG eae Biers, erojers eatereee 723,740 
Packing, piston rod, G. P. Kline ........ 723,681 


Pad. See Foot pad. 
Padlock, J. Roche ................ , 723,550 
Padlock case, J. Roche 723,551 


Paper doll, K. V. Betts 
Paper machine suction box, H. Fairbanks... 723,257 
Paper pail, E. B. Weston ................ 723,565, 
Paper slitting machine, L. F. Fales ~ 723,375 


723,438 


Paper stock engine knife spacer, Van - 

zin & Saecker ............. . 723,763 
Passe partout frame, F. E. Maine 723,696 
Pen, fountain, Perks & Thacker - 723,726 
Penholder, J. Knox .............. 723,283 
Pencil holder, H. H. Weaver - 723,765 


Penmanship chart, W. Thomson .......... 723,338 
Petroleum and petroleum distillates, puri- 

fying and desulfurizing crude, Colin & 

AIM ONG Foire Se eae taik oie ate eie iets Stata rajer ey Sees fy 723,368 
Piano, B..K. -Korik: ios leet eee eee ees 723,396 
Piano or similar instrument, S. W. Clark.. 723,584 
Piano player’s key striker, O. F. Hintz.. 723,274 
Pickles, making, W. A. Loder ............ 723,693 
Picture frame, R. Benziger .............. 723,577 
Picture frame, adjustable, C. H. Strauss.. 723,497 
Pin shafts with heads of glass, machine 

for providing, T. W. Jungbecker.... 723,392 
Pipe cleaner, J. Sincock + 723,745 
Pipe coupling, C. S. Johnson .. - 723,675 
Pipe joint, expansion, H. J. Wessing 723,347 
Pit scrap, apparatus for handling, ? 

Parke fcc ais ati Mea aa octal nese ese 723,723 
Planter, potato, F. S. McWhorter . ee- 723,480 
Plow,- H....D: Terrell) 5.54 cee acca cas 723,423 
Pneumatic dispatch receptacle, E. C. Gipe.. 723,457 


Pole and shaft, G. A. Schenck 
Pole or shaft, J. G. Lovejoy 723,695 
Poultry fountain, S. E. Cogswell 723,651 
Power shears, combined split and bar cut- 

ting; (9s Grimme oo saeirckeide wastes oes 723,599 
Power transmitter, E. T. McKaig ....... 723,295 
Press after-preserving device, F. Wally... 723,506 
Pressure gage, C. J. Manning ............ 723,616 
Printing device, automatic roll paper, G. 


723,492 


Hi DWworzek:. 3 3s: Sec sie se sles aysiare cee'e - 723,517 
Printing machine, color, G. Schneider.... 723,736 
Printing merchants’ advertising cards on 

wrapping paper, device for, N. T. Pool. 723,785 
Printing press cutting and punching mech- 

anism, G. H. Pierce ...............0008 723,302 
Printing press feed controlling attachment, 

NOOR? sR ramen ei slite cece hide were se ee 723,683 
Projectile, N. Densler ................085 723,249 
Propelling mechanism, boat, J. M. Story .. 723,333 
Pruning shears, J. H. Wiles 


Saeed dees sees 723,629 


Pulley block, J. Z. Benedict .. + 723,231 
Pulley, sash, P. Dosch 723,252 
Pump, W. A. Kerfoot « 723,394 
Pump, S. B. Leidy ...... «+++ 723,686 
Pump for raising liquids by compress air, 

C. S SMUIMNON) SESS ls ide oer aces 723,743, 723,744 
Pumps, relief valve attachment for oil well, 

BD. GRe Graham ys aoc cil evsielaley s adie Sree eiars oer 723,458 
Pumping apparatus, D. ane Jones . «e+ 123,676 
Pumping engine, E. Hill .......... «+ 723,387 
Punching machine, W. H. Parker eee 723,722 
Purse locket, S. K. Grover ........ -.- 723,600 
Puzzle, L. A. Svenson ..........eeee00ee 723,498 
Rail bonding tool, S. H. Harrington....... 723,270 
Rail joint, J. C. W. Bischoff .............. 723,512 
Rail joint, G. L. Matheney .............. 723,699 
Rail joint nut lock, F. Chambordon ....... 723,364 
Rail support, W. E. Jaques .............. 723,280 
Railway, electric, H. Edwards .......... 723,592 
Railway interchangeable turnout, D. E. 

Pepin: » sec Aawins ete bon h etree ike + 723,309 
Railway, pleasure, J. T. Truitt 723,559 


Railway rail fish plate joint, W. F. Bossert 723,439 
Railway rail joint, D. R. Page ......... 723,543 
Railway switch, electric, G. W. Linder.. 723,690 


Railway tie, R. A. Huron ..............0. 723,674 
Railway wagon coupling, C. Gebers...... 723,265 
Railways, means for operating the points 

of overhead wires on electric, H. & C. 

W... “COMING! voces cas aed eiaicleis Ws Serena's a 723,441 
Railway post anchor, W. Hammann ...... 723,669 


Reaping and mowing par ee P. W. Kenny 723,393 
Reeling machine, G. Sipp........ ecccccee $23,624 
Registers. See Cash registers. 


(Continued on page 250) 
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Wearers of the Dr. Deimel Under- 
garments do not worry about 
changeable weather. 


They are 
always comfortable and well pro- 
tected. 


The Garments or Booklet telling about them 
at Leading Dealers Everywhere. 


The Deimel Linen Mesh Co., 
491 Broadway, New York. 


The Light Running YOST is easy to operate, 


Its Beautiful Work is easy to read. 


Our Unusual Catalogue is easy to understand. 


Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


YOST WRITING MACHINE CO., 245 B’way, New York. 


HANDS DIRTY ? 


Gre-Solvent instantly dissolves and removes 
machine grease, paint and ink. 
soap. Harmless. Antiseptic. By mail, prepaid, 
15ce. and PCs stamps. Sample free to dealers. 

rrespondence solicited, 
THE uTiLity ¢ CO. 233 Greenwich St., 


Miles ahead of 


New York. 


Dueber-Hampden Solid 
Gold Watch Cases 


are not only handsomer and more dur- 
able, but stronger and better than any 
alloy or combination of metals can be. 


<> 
socrini 


Trade Marks 


ACCURATE -TO oD he Vc] 
Dye mpater 


Watches 


are made in our factories, the most complete 
watch factories inthe world. We make the 
entire watch, both movement and case, and 
guarantee them. 

17 jewels. 


LN i 7 For Men. 
6e¢ 2? Smallest, daintiest 

ay h e 400 Women’s watch. 
Send for free book “Guide to Watch Buyers.” 


Dueber-Hampden Watch Works 
56 South Street, Canton, Ohio 


az jewels, 


BARKER MOTORS 
ito 8 H. P., $80 to $220 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Launches, Valves, Specialties. 
C. L. Barker, Norwalk, Ct. 


NEXT WEEK 
THE FIRST PUBLICATION 


OF THE 


Pians of the Cup Defender “RELIANCE” 


WILL BE FOUND IN THE 


SPECIAL AUTOMOBILE 


and 


YACHTING NUMBER 


OF THE 


Scientific American 


TO BE ISSUED 


NEXT WEEK 


APRIL 11 


NEXT WEEK 


Partial Table of Contents 


Launching of the ‘ Shamrock III.” 


The New Measurement Rule of the New 
York Yacht Club, with diagrams. 


A Brief History of the ‘‘America’’ Cup 
Races, with Models of all the 
Yachts engaged. 


A description of the Home of the New 
York Yacht Club richly illustrated. 


The Largest Three Masted Racing 
Schooner Yacht. 


Some Recently Purchased Steam 
Yachts for American Millionaires. 


Designs and Descriptions of the latest 
types of Automobiles. 


Standard Machines 
Roads. 


for American 


Many points of interest to all users 
of automobiles and intending pur- 
chasers thereof. 


THIRTY-TWO PAGES AND A HANDSOME COVER IN COLORS 


PRICE TEN 


CENTS 


Order in advance from your newsdealer or send to 


MUNN & CO., 


© 1903 SCIENTIFIC AMERICAN, INC. 


Publishers. 


361 Broadway, New York 


Scientific American 


APRIL 4, 1903. 


CRAMER 


Crown 
Plates are 
more rapid 
than any 
other plate in 
the market 
With this 
plate clear 
quick 
printing 
Negatives 
can be 
secured 


ys 


These plates 
are 
especially 
adapted fot 
Tourists 
using 

Hand- 
Cameras 


sega ith | 
‘CORAERORYPLATE 


4 


5 BE hy 


edn SoS OS ent) 


G. CRAMER DRY PLATE CO. 


ST. LOUIS, MO. 
Offices in 


New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 
819 Market Street 


fey Crescent No.8 


Instantaneous Water Heater will 


San Francisco: 


The Hump 


Factory heat a tubful of water for your 
bath while you undress—at a cost 
Price of about one cent for gas; always 
ready—day or night Hot water 
only starts the moment the match is 


applied. Height 30inches. Made 
of beautifully nickeled CORRS: 
Manufacturers’ price only $20, 
with nickel-plated 
‘shelf and bracket. 
Shipped anywhere 
for Sh days’ trial. 
Otver Heaters $15 
to $45, for either 
as or. gasoline. 
0,000 in use. 
x Write to-day for 
%, our beautiful book 
“The Luxury of a 
Bath "—FREE. 


Humphrey Mfg. & Pltg. Co., Dept. A, Kalamazoo, Mich. 


$20 


A limited number of 
Eletric Runabouts 
and Stanhopes made 
up of standard parts 
supplied by manu- 
facturers whose rep- 
utation is unques- 
tioned, offered at 
greatly reduced 
prices to close an 
estate. 


D. W. SOWERS, 
Buffalo, N. Y. 


mTo Owners of Gasoline Engines, 
, Lutcmcbiles, Launches, Etc. 


™ Auto=-Sparker 


does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt—no_ switch—no bat- 
teries. Can be attached to any engine 
now using batteries. Iully guaranteed; 
write for descriptive catalog. 


Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 


Gasoline ,Motors 


For AUTOMOBILES 
and LAUNCHES 


Can make prompt delivery Cata- 
logue on application 


LACKAWANNA MOTOR COMPANY 
1448 to 1152 Niagara St. 
BUFFALO, N. Y. 


THE CuPPER CLIP 


g=~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 


Best & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
New York, 
U.S. Ae 


For free samples and information write to us. 
ELECTRICAL APPARATUS REPRE- 
trical apparatus in drawings. A labor saving paper. 
Contained in SUPPPEMENT 1106. Price 10 cents. 
The bealth of the family depends 
upon the purity of the drinking 
BERKEFELD FILTER 
the water passing through Infusorial 
BERKEFELD FILTER CO., 
4 Cedar Street, New York. 
, MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
ik 
a4 KINDS OF MATERIALS FROM COT- 
TON-SEED TO ROOTS AND HERBS, 
ANY KIND OF A 
MILL OR GRINDING 
GET THE BEST 
AND STILL .SAVE 


BRASS OR STEEL. 
sented by Conventional Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elec- 
For sale by Munn & Co. and all rewsdealers. 
TN 1 N nN 
) IT'S A HOUSEHOLD NECESSITY 
| water supply. All germs are easily 
eliminated by the simple use of a 
Earth which retains all germs and every 
atom of solid matter. Circulars free. 
“= OUR BUSINESS IS TO MAKE 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
Y yy | BY AN UNEXCELLED PRO- 
cess. IF YOU WANT 
MACHINE, COME TO 
US AND YOU WILL 
y —> MONEY. 
U WONT CHAN 


a 
ONCE AND 
== EST/MATES FREELY FURNISHED. 


SPROUT, WALDRON & CO. 
SENDFORCATALOG NO 4.) MUNCY, Par... 


ve 


Register fastener, E. H. Arend .......... 
istance box, S. S. Wales ....... 
ts and heaters, automatic rele 
vice for, C. BE. Freeman 
Rings, buttons, ete., interchangeable — top 
for initial or insignia, G. G. Ackerman 
Rotary cutter, J. Ettinger .............. 
Rotary engine, A. VP. Anderson 
Rotary engine, IE. We. Cooey ..... 
Rotary engine, IH. TT. Dunn 
Rotary engine, reversible, G. 
Rotary motor, F.C. Watson ..........086 
Rotary steam engine, T. Bayley .......... 
Roving frames, etc., stopping mechanism 
TOPS. Ws, BONER occ ies a5, 5 Gee ear ea.s see od 
Rub apron for rub rolls, H. W. Tuttle 
Rubber glove, seamless, J. Pfeiffer........ 
Saddle and driving box, spring, E. N. Slocum 
Safe, W. P. McKenna .......--.-.. 0 - ee 


R. Walter 
S.. Wilkin 
Killam 


Saw clamp or vise, C. 
Sawmill set works, T. 
Sawing lumber, J. GC 


Seale, computing, FF. J. Englen 

Seraper, road, J. D. Olcott ........-..6-- 

Screw cutting machine, self adjusting, T. 
MUTED 2 ake SOAS Se eee GY toe 8 5 edoaaite cette 

Serew driver or kindred tool, VP. H. Garrity 

Seal, vessel, IE. P. Cooke ................ 


Sealing and applying stamps to envelopes, 


machine for, W. L. Rowell, Jr 
Seam trimmer, back, C. B. Corwin 
Seeder, onion, I. MeCollister ..... 
Self-waiting table, M. V. Hammac 
Sewing machine, BE. [lg 2... .. cece eee eee 
Sewing machine attachment holder, Jocken 

Be IN OUZIOV. BES 8 5 res5-g Hees 3 ohare ead eae Mesane 
Sewing machine bobbin controlling mechan- 

ism, *Ax Steward) oc. ccce.ca ek ota ee 


Sewing machine hem folder, A. Laubscher 
Sewing machine loop taker, Dial & Dimond 
Shade cutter, window, L. C. Thompson 
Shade fixture, window, T. J. Spencer...... 
Shade roller bolder, adjustable, [. Chabot 
Shades and rollers, machine for reducing 

the width of window, J. A. Bradford.. 
Shaker or mixer, F. L. Williams 
Shaving glass, W. B. May 
Sheet metal cutting and shaping machine, 

G. C. Mobr 
Shell, shrapnel, 
Shingle carrier, 


AU HL Bmery el 
A. O. Bartlett 


Shingle guide, A. Sivertson................ 
Shrapnel, shells, ete., smoke generator for, 
CeO Vic SSCHOUS ise 8 Suspeie Siew Clase Tighe Note we sia ens 


Side board rod fastening, S. 8. Bolton.... 
Sign, electric display, Sheridan & Behrendt: 
Sign, moving, advertising, T. P. Thompson.. 


Signaling device, electric, W. Fraser.... 
Skirt supporter, V. J. King : 
Slate, ©. B. Tompkins : 
Smoke consuming furnace, FE. . Berry... 
Smoke, fumes, or gases, apparatus for 
condensing, W. B. Jacksen .......... 
Smoothing irons, heat controller stand for 
electric, J. I. Ayer............ 723,632, 
Soldering iron stand, electric, J. I. Ayer.. 


Soldering machine, can, J. G. Hodgson.... 


Sole rough rounding and channeling ma- 
ehine, J. L. Wieffer .............6.08% 
Speed mechanism, reversible and variable, 
J eB AD We UL ae ic5 2 5 sh ciersve esos oye Freie, o ats ole be 
Spikejsc SDs Serva. cise ie tide le ci fatste o sie ate 
| Spool .stop motion device, J. B. Underwood 
Spoon holder, H. Powles, Sv...........00- 
Spraying, coating or coloring fluids, appar- 
atus for, C. J. Wittig ........-..... 
Stairway or elevator, moving spiral, L. G. 
SOU OR varcccrgy S siecisher Sralet oats Yaretens aioe RSE aris 
Station indicator, E. G. Schwarz .......... 
Steam coils, ete., detachable leg for, G. W. 
De Stae bles ces tc sc28 wie nies eesiacahey oere is 


| 


Steam generator, E. Thomine ............ 
Steam pressure engine, W. E. J. Vavasour 
Steam trap, J. T. Lindstrom .............. 
Stecl, manufacture of, H. G. C. Thofebrn.. 
Steel, producing, P. Eyermann............ 
Stick adapted for self defense, W. Frehb.... 
Still, C. H. McCormick 
Stocking, L. C. Calkins .................. 
Stopper. See Bottle stopper. 
Storage battery, E. A. Sperry . 
Storage battery, J. B. Entz 
Stove, oil, O. Thacher 
Straw conveyer, H. J. Talmage . 
Strength testing device, J. Maitlan 
Sulfuric anhydrid, apparatus for making, W. 
©. Ferguson 
Sulfuric anhydrid, making, W. C. Ferguson. 
Supporter, M. Van Duyn 
Supporting and locking device, J. B. John- 


L 0) (ee ee ie ery 
Switchboard, sectional electrical, T. W. Jar- 

ITIG PY, oath cores eas ote Gis ep ot aren eeens aka iea oar asone 
Syringe, hypodermic, F. S. Dickinson 


Tea leaf holder, Lawson & McLaren 
Teaching telegraphy, educational device for, 
Newman & Young 
Telegraph key, W. E. Duncan 
Telephone attachment, J. P. Reidinger 
Telephone receiver adjustable support, 
Wie SBOCK OM ya. sca ieiiie: dratacavactvel a seed sia ecayee cacao’ 
Telephone receiver holder, S. Konigstein.. 
Telephone receiver support, D. W. Shiek.. 
Telephone toll register, G. A. Long ...... 
Telephonic apparatus, ©. G. Burke, reissue, 
Temperature regulating apparatus, W. P. 
POWCTS 9 oes j5.3 ie. dace ete lee tie alate, Sates ale oi eie 
Tender and tank locomotive, K. Golsdorf.. 
Therapeutic blanket, electric thermal, W. 
Be Walliams. savsieggee ce aes les ecient 
Thermometer case, Ashenberger 
Thill coupling, A. H. Worrest .......... 
Thread cutter and tier, J. B. Underwood.. 
Threshing machine, J. B. McCutcheon, 
723,711 t 
Parsons 


Tire armor, pneumatic, H. 


723,436 
723,576 


» 723,505 


723,30. 
723,32) 


1 
2 


72:5,659 
723,619 
723,403 
723,523 
723/515 


723,315 


1. 723,585 
1. T23}204 
+ 723,269 


723,278 
723,608 


723,330 
723,615 
T2337) 
723,760 
723,748 
723,583 
723,358 
723,796 
723,700 


723, T03 


1) 723;256 
» 723,229 


723,746 


723,737 
723,640 
T2321 
723,761 
723,259 


+. 723,533 
. 723,340 
. 723,511 


723,531 


723,633 
723) 634 
723,388 


723,468 


723,228 
723,554 
723,626 
723,729 


723,770 


723,325 
723,738 


723,655 
723,337 
723,628 
723,691 
723,501 
723,594 
723,260 
723,709 
723,361 


723,328 


« 723,451 


723,499 


723,595 
723,596 
723,560 


723,466 
723,607 


- 723,588 


723,287 
723,716 
723,253 
723,309 


| 723,635 


723,471 
723,742 
723,694 

12,103 


723, 728 


- 723, 666 


723,509 
723,627 


723,713 
723,299 


Tire fastener, G. E. Rumrill 723,316 
Tire, vehicle, W. Clapp....... 723,366 
Tobacco smoking pipe, IF. Holla -. 723,672 
Tool, compound, L. Vick .. 723,764 
Tool holder, D. E. Norris ». 723,718 
Toy, H. Metzger «. 723,292 
Toy, A. Strenitz «. 723,421 
Toy, A. L. Stone .... .. 723,557 
Toy gun, M. Anthony ...... -. 723,227 
Toy gun, E. Hazlehurst...... -. 723,603 
Transit, L. H. Abbee ........ 2. 723,351 
Transom lifter, O. N. Eaton .. «. 723,447 
Transom lifter, H. Osborne -. 723,482 
Trolley, Bryant & McGaw -. 723,646 
Trolley reverser, F. H. Burnham 2. 723,360 
Trolley wheel, N. T. Hazen ....... » 723,385 
Trousers, A. G. Larkin ..... 723,614 
Trousers or skirt hanger, « 723,587 
Truck bolster and bolster : 

BOY Gee os po cs Ge ec Cite a rety a a eres 723,521 
Truck, car, FE. W. Summers .... .. 723,755 
Truck, railway, Wolff & Lipschutz. ++ 723,430 
Tube expander, IF. Lamplough........ .. 723,685, 
Tug, thill, W. A. Crist ............. «» 723,246 
Tunnel construction, J. W. Reno - 723,307 
Type holder, H. S. Folger .. 723,665 
Type writing machine, J. D. White - 723,567 
Valve Be Deruntsy ss 6698 Sire, 5.8 este wlerstrecvae 723,445 
Valve and brake system, check, P. Whiting 723,769 
Valve, cylinder, P. Whiting ............ 723,768 
Valve, dry pipe, C. B. Garrett .......... 723,264 
Valve for hot water systems, check, J. J. 

NG RWLOT 5 aioe eishs Selarearnal ape bed oe es -. 723,286 
Valve for tank 5 

Rowley: . cscs 28 esate «+ 723,409 
Valve, supply, . Marsh .. 723,698 
Valve, throttle, K. Rushton ......... .. 723,734 
Valve, water cooled, C. P. Byrnes -. 723,582 
Vapor burner reservoir, W. Mitchell...... 723,780 
Vaults, internal mold for burial, T. R. i 

BOD ck ered occ de Seat a eee ee Aree htop 723,477 
Vehicle power’ transmitting mechanism, 

motor, R. Symmonds, Jr.............4. 723,758 
Vehicle running gear, BE. L. Farris ... «+ 723,519 
Vehicle top, J. H. Sprague ......... + 723,749 
Vending machine, W. Webber_........... 723,345 
Vending machine coin drawer, C. L. Hurd.. 723.776 
Voting machine, J. Boma ................ 723,357 
Wagon body, J. P. Johnson ............ 723,391 
Walls, wind box for bridge, E. J. Gordon.. 723,597 
Washing machine, M. wv. Stoddard eeeee 723,420 
Washing machine, C. P. Lancaster 723,537 
Washing machine, A. A. Casler 723,618 
Water closet, H. O. Krakow ............ 723,612 


(Continued on page 251) 


Life Insurance 
Free from All 
Speculative 
Features. 


There are some 


| Exe Openers 


in Accident Insurance Policies 


The 
Travelers 
Insurance 


Company 


Hartford ,Conn. 
§.C. DUNHAM, 


President. 


The 


Just placed on the market by 


The 


Travelers Insurance 


Company 


y are something new, and there is 


nothing now offered that can touch themin 
LIBERALITY, in INCREASED BENEFITS, in 


SIMPLICITY. 


And the same old security grown larger, 


Accident Insurance 
in the 


Oldest, Largest 
and Strongest 


Accident Company 
in the World. 


the m 


Agents in every town 


that makes THE TRAVELERS’ contracts 


ost widely popular among solid busi+ 


ness and professional men, is behind them. 


Write us for details 


BWDSCevw 
TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
TT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 


light. 
IT throws the light straight 
IT ahead from 200 to 300 ft. 


burns kerosene, 
Send for book ( free). 
R. E. DIETZ CO. 60 Laight Street, New York. 
Mention this paper and get special discount. 


ee — ESTABLISHED 1840._@@000 


Colfars & Cults. 


Made of fine cloth, exactly resembling fashionable 
linen goods. 10 collars or 5 pairs cuffs. 25¢. (By mail3oc.) 
No Laundry Work. When soiled Discard. 
Reversible Collar Co., Dept. 3, Boston, Mass. 


COLD GALVANIZING 


air and sea water. 


Our Patent Process is now in use all over the country. 


B. F. BARNES—— 
ELEVEN-INCH SCREW 
~ gn CUTTING LATHE 


For foot or power as 
a wanted. Has power 
cross feed and com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us for print- 
ed matter. 


@ B. F. BARNES 
COMPANY, 
R ockford, Il 


BOAT BUILDING SYSTEM 


To build this boat re- 
quires 250 tt. of oak, 
75 ft. of pine or cy- 
—— press, ol in pars 
= ware and paints, an 
23ft. Long. 5% ft. Beam. a set of our $15 Pat- 
terns. We sell Row Boat Patterns for $3. Our Printed 
Patterns are actual size of each piece and inclhide a 
complete set of working illustrations and instructions 
by which anyone can buil@ a Launch or Row Boat for 
one-tenth the factory price. We build completed boats 
and knock-down frames. Particulars address 


BROOKS BOAT MFG. CO., Ltd., Bay City, Mich. 


Save all the Spelter consumed in galvanizing by the hot process 
by using our Patent Cold Galvanizing Process, as the amount of spelter 
lost as dross in the hot process if used in our process will give sufficient 
protection to any kind of work to make it rust-proof even against salt 
Our licensees include U. 8, G:overnment, The Standard Ofl 


Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty basis. 


Sample and custom work done at our factory, 108-110 W. 11th St. 


Main Office, 348 Broadway. 


U.S. ELECTKO-GALVANIZING CO. 


GAS ENGINE 


Price, & a 

$15.00 j 
? LATEST TYPE. BEST MADE. 
(La et OE 


For Marine, Automobile or Stationary 
Engines. Fully Guaranteed, 
Write for Circular. 
The Carlisle & Finch Co., 
233 E. Clifton Ave.. Cincinnati, Ohio 


L DRILLING 


W Machines 


Over 70sizes and styles, for drilling either deepor 
shallow wells inany Kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 


Operate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. 


Beat 


Squabs Pay Bee! 


Easier, need attention only part of 
time, bring big prices. 
month. abiractive Clon oultremen. 
armers, women. Sen ‘or E 
BOO KLET and learn this immensely 
rich home industry. 


Squab Co..14 Friend St., Boston, Mass. 


Raised in one 


Plymouth Rock 


Upright Drills... 


Complete line, ranging from our New 
Friction Disk Drill for light work to 42-inch 
Back Geared, Self Feed Drill. 
Catalogue and Prices. 


W. F. & JOHN BARNES CO. | 
(Established 1872) H 
1999 Ruby St.. «= Rockford, Ill. ' 


THE AERONAUTICAL WORLD 
eee cosy *50 GLENVILLE, OHIO. pax 


Send for 


INSIST ON HAVING THE... 


HERCULES 


FLOATS 
‘There are no others 
“Just as good.” 
Our book will tell you why. 
HERCULES Si WORKS, 
Ox 372, 


Springfield, Mass. 
STRENGTH & ECONOMY are - 


evidenced in the entire construction of the 

0 L DS Gas & Gasoline Engine 
Each part is made froin m \ 

terials most suited to its 


assured. Stationary En- 
gines 1to50h.p. Portable 
ngines 8 and 12h. p. 

Cat. gives full particulars. 


ODRESS 


A spoon- 
safest fuel. 
Prices $3 up. 
new plan. Catalogue Free. 


Olda Motor Works, 4 
216 River St., Lansine, Micu. — 
FOR 
pot? 
AIR PUMP Steam ape 
MALTBY 
N2 11 CLINTON ST..BROOKLYN.N-Y. 
SALESMEN ‘W.Step.” 
WANTED. 

BIG WAGES <i: ra 

Blue Fiame, Wickless, 

Fuel Oil Stove for cook- 

ing and heating. New, 

Wonderful Invention 

Enormous demand. Ev. Bae 

erybody buys. Big Seller. ™ 4 

Generates its own fuel gas from kerosene 0: 

ie ot makes hogshead ee Re Cheapest. 

o dirt, ashes or bi ills. izes. 

Write for special offer, ow laa ta 


WORLD MFG. CO., 6236 World Bidg., CINCINNATI, O. 


i) 


i 


Some paints dry dead; others are so 
dead dry they crack or chalk off. 


Patton’s 
SUN-PROOF | 
Paint 


lives with a lustre. Guaranteed to 
wear for five years. 


PirrssurGH Pate Grass Co., General Distributers, 
Send for Book of Paint Knowsedge and Advice (free) to 


PATTON PAINT CO., 227 Lake St., Milwaukee, Wis. 


ELEVATING - CONVEYING 
POWER TRANSMISSION MACH’Y 


COAL WASHING MACHINERY 


© 1903 SCIENTIFIC AMERICAN, INC. 


Coal Mining Machines 

EvLectric Mine Locomotives 
POWER COAL DRILLS 

COAL HANDLING MACHINERY 


APRIL 4, 1903. 


Scientific American 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 


«CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at vour home by mail. 
Ivstitute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 28d St. New York. 


LEARN PROOFREADING, 


f you possess a fiir education, why not utilize it at a genteel 
and uncrowded profession paying $15 to $35 weekly? Situations 
alwavs obtainable. We are the original instructors by mail. 


HOME CORRESPONDENCE SCHOOL, Philadelphia 


Mathematicians Wanted 


The profession of actuaryship offers a splendid field 
for those possessing mathematical ability. as positions 
command $4,000 a yearandover. Our course is prepared 
by leading actuaries and is under their supervision. 

Address 


HOME CORRESPONDENCE SCHOOL 
416 Walnut St., Philadelphia, Pa. 


A_UNIVERSAL 
POCKET MEASURE 


The only practical alt around measure 
$2vermade. Measures curves of al! kinds 
as easily as straight wo:k. Simpler than 
arule for it is a revolving rule. A time, 
brain and money saver. Absolutely ac- 
curate. Measures any distance Can be 
set to “zero” at will. Any one can use it. 
Highest endorsements. If not at your 
dealers sendto usdirect. Circular free. 


STECKENREITER MFG. CO., 
9 LAKE STREET, 


An absolute Encycsupedia for Engineers or for Steam 
Users, Hlectricians, Firemen and Machinists, is the 


HANDBOOK ON ENGINEERING. 


By HENRY C. TULLEY. 
bird edition, enlarged and revised, 5,600 copies, now 
ready.: Sent anywhere on receipt ot price, $3.50— 
money back if dissatisfied. 950 pages. 400 fine illustra- 
tions, Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 
H. C. TULLEY & CO., 
1060 Wainwright Bldg., St. Louis, Mo., U.S. A. 


Send For It To-Day 


You'll find it always convenient to 
have as a useful ard instructive book 


Montgomery & Co.’s Tool Catalogue 
The new edition has 704 pages and is 


™ TOOL 
CATALOGUE 


1 


KG 


aMox 


ony 


copiously illustrated. Pocket size 64x 

| ins. Sent by mail for 25c. 

MONTGOMERY & CO., 

CATALOGUE 4) 105 Fulton St., New York City. 
OIL--SMELTER--MINES jy 
&’ Dividend-Paying Mining, Oil and W 
Smelter Stocks, Listed and 7] 
Unlisted, our Specialty. 4 


DOUGLAS, LACEY & CO. 


Bankers & Brokers, Fiscal Agents, 
Mem bers N. Y. Consolidated Stock Exchange. 
a 66 BROADWAY & 17 NEW ST., NEW YORK. 
Kodklets giving our successful plan for realizing the large 


N interest and profita of legitimate mining, oil and 
smelter investinents, sub. blanks, fuil particulars, etc, sent. 


SES 


SSS 


free on application. 


= 


ee a 


THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarzing, Copying, Photo Engraving. 
Intensely brilliant, very portable, burns kerosene, costs 
jeent per hour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 


WILLIAMS, BROWN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 
PARAGON 


PLATING OUTFIT 


pparatus 
ting, 82.00, Silver 
or Nickel, $1.50. With gold anda 
Silver and Nickel, 8.00, 
Circulars Free. Agents Wanted. 
Electrochemical Works, 
Dept.10, 80 John St., New York, 


allowed on every bicycle bought of us 
before purchase is binding. 
We ship C. O, D. on approval to 
anyone wit. a td it. 


New 1903 Models 


Ten Days FREE TRIAL 
OES 


“Beliise,” — omrete  —- $8.75 
“sgoesack,”; Hh Gre $1275 
| lan Me 
M“*Neudorf,”” ti tec $14.75 


smno better bicycles at any price. 
make or model you want at 
one-third usual price. Choice of any 
standard tires and best equipment on 
all our bicycles. Strongest guarantee. 
ux ~=RIDER AGENTS WANTED in every town to buy 
eae sample wheel at special price and take orders for 
Fz YEARS. our improved 03 models. ’s big money in it. 
00 Good 2nd-hand Wheels $8 to $8. 
DO NOT BUY a bicycle until you have written for our free 
eatalog with large photographic engravings and full descriptions. 


MEAD GYGLE GO. Devi. 89-C, Chicago 


YOU ARE EAS 


If you need a carpenter to help you repair your roof with 
Warren’s Natural Asphalt Stone Surfaced Roofing 


The best and most ser- 
viceable prepared roofing 
on the market. itis dur- 
able, fire-proof, and does 
not require painting. 
Comes ready to lay in 
rolls containing 108 sq. ft. 


Warren Chemical & Mfg. Co., 172 Broadway; New York 


Patents, Trade Marks, 


COPY RIGHTS, etc.,” 
Address MUNN & co., Solicitors 


of Patents. 
Office of the SCIENTIFIC AMERICAN 
861 Broadway, New York. 
Branch Office: 625 F St.» Washington, D.C. 
Hand-book Sent Free on Appiication. 


— 


Water elevator, F. B. Van Cleave .-.+---+ 723,427 
Water gage, self recording, 0. ©. Patton. 723,725 RINGTON 4ND 
Weaner, calf, G. C. Birmingham.......... 723,637 os 
Wells or like purposes, apparatus for drill- 
ing, G. H. Spaulding ................ 7238, 555 
Wheel. See Trolley wheel. 
Windmill, J. J. Middlesworth ............ 723,293 
Windmill governor, P. I. Storvik .. 723,332 
Window, P. O. Hultmark wee. 123,530 
Wire cloth holder, Keim & Prather ....... 723,678 
Wire stretcher, Cox & Southerland . 723,244 
Wood bending press, F. H. Bancroft 723,573 


Wood carving machine, L. S. H. Charrier.. 723,772 Hl 


The MEDART 


DESIGNS. BOAT BUILDING 
Buckle or brooch plate, J. Catlow ......-.. & MATERIALS 
Furniture panel or upright, J. Keppler . bring boat construction within the 
Furniture support or bracket, J. Keppler of amateurs, at a sinall cost. 


Furniture upright or support, J. 


Plate or similar article, C. J. 


Keppler 


“AREAL achts, Launches, Row Boats. 


GLASS NI 
WATER COOLERS 


ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 


WRITE FOR PAMPHLET “D."’ 1 
APPERT GLASS CO., 277 B’dway, New York A 
Van Norman 


Universal Bench Lathes 


with iine of attachments 
for screw cutting, milling, 
grinding. etc., are splendid. 
ly adapted for fine experi- 
mental work, etc. 

Send for catalog. 


Waltham Watch Tool Co., 
Springfield, Mass. 


eylic acid and acetic acid, Societe Chim- 


a SO > 4 : Send stamp tor catalog. 
Spoon, souvenir, VP. A. Haberl ............ FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 
TRADE MARKS. Waward T a Rare Cunla 
Howard Two and Four Cycle; 
Antiseptic preparations, Larimore & Co.. 39,979 
Bicycles, tricycles, and parts thereof, Au- MARINE 
rora Automatic Machinery Co........... 39,990 AND 
Biscuits and cakes, Huntley & Palmers, 
, 39,971, 39,972 AUTOMOBILE 
Bituminous composition or cement, Warren 
Brothers Co. .....s..seceeeeee toi gnc 30,976 MOTORS 
Boots and shoes, leather, Utz & Dumn.... 39,958 Write for Cat. 
Butter receptacles, F. W. Wateridge .... 39,986 . 
Buttons, certain named, United Button Co. 39)953 Grant Ferris Co. 
Carpets and rugs, Kent-Costikyan ........ 39,967 Troy, N. Y. 
Chemical substances, certain named, Societe 
Chimique des Usines du Rhone = Anct. 
Gilliard, P. Monnet & Cartier ........ 39,977 MORAN FLEXIBLE JOINT 
Cleansing preparation, certain named, M. S. cane Made teams Pe tea sited 
AS NOD 4 oi eargs hase ore eters e-wrorste arene .. 89,974] * = ‘ 
Coffee, Whitman y Co... 9,969 | Pressure. | : F 
Coffee; coffee surrogate, and coffee Moran Flexible Steam Joint Co... Inc'd, 
tions, O. E. Weber .........c ccc eee eee 39,970 149 3d East St.. LOUISVILLE. Ky. 
Corsets, J. Siegel < COnSr Ss MeL toe ... 39,956 ° e 
Cotton piece goods. Cc. Schmitz & Co. 
: 39,962 to 39,964 ire VUIOIN, ire Latin, 
Enameled ware, household utensils of, Man- 
ning, Bowman & (CO. ......0.e eee eee 39,985 
Filters, portable and stationary, Celler Filter 99,98 E] t e ll WwW Id d 
Verke G. M. B. Pe nvianbie ugh acanenstonags: attevere 39,988 
Foods, stock and poultry, H-T Stock Kood : ec rica y- e € 
CO ccc, 
Gloves, certain named, P. Centemeri & Co. Fs Wi F b e 
39,954, 39,955 
Ironing machines, collar and cuff, Nelson & ire a rics 
Kreuter™ (ifsc 224 nad 39,989 
Kitchen utensils made of pore awiged M l of all 
ware. . Frugier et Cie . 39,98. 
Malt spirit, Booth's Distillery 30/968 | 2d Perforated eta Kinds 
Medals, pins, and badges, Chas. M. Robbins Manufactured by 
COL ENR ies, Sep wich Re Riana Sea cites Pore are eteds suet 39,951 ‘ 
Ae certain named propriet satel CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
OB acetate) Score spateeete rol teaser shea n eaiakaley saete 39,98 i 
Metal polishes, Geddes & Harkleroad 1.1... 39,975 BosTON” sui NEWS YORE | 4 CHICAGO. gman EBANCISCO 
Oil cloths, certain named, Standard Table . 
H 2 é any kind of property 
Oil Cloth! Co. varie ieee Rehenes 39,965, 39,966] IF YOU WANT TO SELL 207 rset ners 
Pens, Esterbrook Steel Pen Manufacturing cash, send me description and price to-day. I can save 
CO, vee e cece cece cent eee ete eee ees _- 39,950] you time and money. FRANK P. CLEVELAND, 
Pharmaceutical products composed of sali- Real Estate Expert, 1506 Adams Express Bldg., Chicago. 


*anso01B}BO po 


-yerisny{] oeFKd-9¢ | 
40} $]U90 NT pues 


Removed te 182 Milk Street. 


20TH CENTURY CUT 


REMOH DIAIWIONDS 


VP 1 Carat 20th Century Cut wu 
‘ Remoh Diamond Ring or 
»S ‘ A Stud, Solid-Gold Seute 
= mountings, each $3.00 \ p 
or both at $5.00. Sent 


by registered mail upon 


receipt of price. THE 
FINEST IMITATIONS 
Y ON EARTH. Our magnificent cata- 
7 log filly describing them 
and explaining how to order, mailed 
to any address ‘1pon request 
NO ACCENTS WANTED. 

REMOH JEWELRY COMPANY, 
834 OLIVE STREET, ST. LOUIS, MO. 
‘When One Man Equals Ten” 

inthe quantity and quality of his work there must bea 
That is the great economical 


Hook’s Pneumatic Coating Machine 


ique des  Usines du Rhone Anct. 

Gilliard, P. Monnet & Cartier ... we. 39,978 
Razors and razor blades, safety pte 

BROSS. 5 Sie 55 sie sie 4055 ole GH ase ots 078i lake cla opotelones 39,983 
Remedies for named diseases, 

Medicines :Cos. sis Heese one eee tok aod 39,980 
Sheetings and drills, cotton, K. Iwahara... 39,961 saving of 90 per cent. 
Shoes, leather, A. Jones .................. 39,957 ty characteristic in 
Skirt fastener and supporter, combined, Dins- Ed 

more Novelty Co. ...... cece eee eee 39,952 Vy Sih 
Stoves, heating and cooking, Joliet Stove li) Vom 

W OPES! os ee rcsaee ta Oa a Mee Beee ONS 39,987 rN Wee) 
Thread yarn, Elizabeth Mill Co. .. 39,959 ileal 
Tonics, Nerve, Peru Cin-Cone Co. .... - 39,981 
Velvets, silk, Salt’s Textile Mfg. Co. ..... 39,960 

LABELS. 

“Bay Rum,’’ for bay rum, Randolph Box 


*“*STAY-THERE” PAINT 


is a new chemical substitute for oil-paint at one-fifth 
E [t is weather-proof and fire-proof. Made in 
white, black, and 24 colors. Circulars, folders, and book- 


F. E. HOOK, Manufacturer, 
Hupson, Micu., U.S. A. 


‘“THIS BEATS NEW JERSEY.”’ 


Charters procured under South Dakota laws for a few 
dollars. Write tor Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE, late Ass’t Sec. of State, 
Huron, 8. Dak. or Room K, 20th floor, 220 R’way, N. Y. 


FOR SALE 


Patent No, 692,112 


_ A Combination Suit Form. Worthy of 'ivvesti- 
gation by anyone desiring a big thing for light manu- 
Address 


BUSHNELL & STARSKY 
Hazelhurst, Pa. 


INVENTIONS DEVELOPED. 
WALTER K. FREEMAN, M.E. 


Special machinery, electrical and chemical ap- 


a Good accommo- 
dations for inventors. 403 E. 23d St., New York. 


How to Use Portland Cement, 
} 1 50c.; Monier, Cement & Steel, 50c. 
Cement and Engineering News, 162 La Salle St., Chicago 


Persons wishing to add to their collection of geological 
specimens can obtain ten fine sample specimens of 


per: lead, etc., 


REV, C. A. FREDERICK, 
Kendall, Montana. 


RISER, 
a 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALLMACHINERY, 
NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


Are you interested in Patents, Model or Experimental 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Ine., 
8-10-12 Jones Street, New York. ° 


For Sale. Blue Prints and Castings for 2x4 Corliss En- 
gine. Send for circular. H. A. S1IKES, Cherry Valley, Mass. 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 


CATALOGUES FREE 
UNION MODEL WORKS 
193 CLARK CHICAGO 


io 
© 
& EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 


anid’. Lahel | Coic se aateis eosree atest ble sass 9,830 2 
“Buckeye Carpet Tacks,’’ for carpet tacks, qits cost. 

Tronton’ Tack Co, wo cee eee eee cece eee 9,824 lets f. i . fs Liguaret 
‘Columbia Phonograph Co. Columbia Rec- ets free, with price-list, on application to 

ord,’’ for sounding records, Columbia 

Phonograph Co. .... 9,823 11 to 27 Hook BUILDING, 
“Dr. Mill’s Asthma Powd 
ms Ds 5G Ee BS BED wis ois tev-se leeks site aye ee wears 9,827 2 

Eagle Brand Hand Knit Socks,” for hosicry, | Print M Own Cards 

Adler & Company .................00005 9,822 y 
“Fine Selection Vanilla Compound,’ for Circulars, newspaper. Press, $5. 

vanilla compound, F. E. Boehncke ..... 9,837 Larger size, $18.00. Money saver. 

“Floral Cologne,’’ for toilet water, Ran- Big proits eer ate for others: 

dolph Box and Label Co. ............ 9,834 jetth SY, sent. 1 
“Plorida Water,’’ for toilet water, Ran- q for catalog, presses, type, paper, etc., to 

dolph Box and Label Co............+++ 9,834 | NMS eeESE factory, The Press Co., Meriden, Conn. 

“Hair pone and panda cures for pale 

tonic an andruff cure. andolp Ox i d add 

and. Label C0. .----- Se ee os20} A YOUR OWN PHOTO isis.e atic 
“Fland Made Hosiery,’’ for hosiery, Adler & Fi blem, in a transparent unbreakable handle. Hand forged 

COMmpAany” focnoe He sess Ha ee Sache te wes 9,821 FKNIFE Razor steel edie Guar ee with each nites oy styles 
“ = ” ita eee . Ns ge n. ne circulars and terms. 

ete suckle; for leaf lard, Western Pack 5 888 MADE facturing business. 
So. 9,835 
“Tl Re -Dei Taba F 

Lobravico 9,839 T0 
“Mme. Baldwin’s Imperial Hair Restora- 

tive,” for a_ hair restorative, M. M. ORDER 
Be Balowit ary Si iets aed te 9,828 Withee ne ; Sent postpaid on 

erveritis,’’ for a medicine, S. E. Cook... 9,826 + i uy price, 
“No More’ Sore Backs,”’ for animal pads, WITH THE CANTON 
A ie 1244 W. 10th St., Canton, Ohio 

American Interlaced Horse Collar Co.. 9,825 > - i t d A 
“Ralston Baking Powder,’’ for Baking paratus made on short notice. 

Powder, Ralston Purina Co. .......... 9,836 " 

“Security Matches,” for matches, L. Hilfer 9,840 THE FRANKLIN DYNAMO 
“The Cigar for the People Chicago Barbers 50 Watts, 10 Volts, 5 Amperes Cement Books. 
_ Protective Union,’’ for cigars, Chicago 3 est : ‘ 
“Barbers Protective Union ...........2. 9,838 5.0c0 ye 4.060 Jevolutions. Sets of mate- 
“Violet “Ammonia,” for toilet ‘Water, Ran: PrePirenp Mee tae 
coy, AOlph, Box and Label Co. .............. 9,831 Will drive a dental engine, sewing ma- 
Violet:.Water,’’ for toilet wate chine or small lathe; run asa generator, | Montana native gold, silver, co 

Boxiand Label Co. .......... 6. cece 9,832 will furnish current for Riz: 6-candle | Ores, express pre paid. by sending $ 
“White Swan,’’ for wall plaster, Garden City u lamps. Parts, $3.50, $6.00, $8.50. Com- 

Sand Cor yisalsie4 sscerens taken wineries 9,841 fs ERAN plete, $13.50. Write for circular 9. 

Model Sho; 
E Parsell & Weed. 129-131 W. 3lst St., N.Y. 
PRINTS. e 
MATCH MACHINERY. 
“A Word to You Young Man,’’ for furniture, We manufacture everything pertaining to the busi- | [NOVELTIES & ETC. 
can ME Goldenberg |... eee eee eee ee eee eee 633 | ness. The Very Latest Process. We will furnish 
Grain Ubermut,’’ for lager beer, A. von Cotz- ac] a@ manager or teach any purchaser the business. 

MAUSEN co cee eee eee ee eee ete e erate erence 3 F. W. MURPHY & BRO. . 
“Hot Stuff,’ for table sauce, C. Singler & Co. 630 1118 Ashland Block, Chicago, Ill., U.S. A. work? Our booklet entitled 
“Melrose Pate,’’ for Melrose Pate, Libby, 

McNeill & Libby ..........0.e. eee eee eee 629 . . You'can 
“Niestlie’s Compound Syrup of Tar, Honey, Free Course In Spanis " by subaernine te 

Rum & Wild Cherry Old Time Plantation The Sister Republics Contains Spanish Lessons. —50c. 

Remedy,’’ for a medicine, W. Niestlie.... 632] a year. Frank Rrady, Publisher, Denver, Colo. pone eer ee Egress 
“Sporty Bill Gay,’’ for Decorative Enamels, 5 = 

Gerstendorfer Bros. .......0.ceee ee eeeeee GOV’ REVOLVERS. GUNS, SWORDS. 

“Too Strong to Break,’’ for Military Goods, NEW and ola, auctioned to 
tuck Silk Co. ...... F. Bannerman, 579 B’way, N. Y. lic. Catalog mailed 6c. 
“Wiltboneco Standard Internally ‘ired Boiler, Ic 

Double Furnace Type with Morison Fronts,’’ Vinal 

for sony hetfers Ww." Bonner” =. 62 | [EUR EP eRe aR BADD 
“Wiltbonco Standard Internally Fired Boiler, GLOBE MACH. & STAMPING CO.970 HAMILTON ST. CLEVELAND, O. 

Double Furnace Type with Butman Fronts,’’ 

for steam boilers, W. T. Bonner ........ 635, = ; : 

“Wiltbonco Standard Internally Fired Boiler, Catalogue (OF Architectural, Scientific 

; ne ” . iler 4 

SUA Dec Tene | Sore Prpspertusor 1903 for" Architecte-ana | MODELS 
“Wiltboneco Standard Internally Fired Boiler S Magazine, monthly $2 a year. Ls 

Double Furnace Type,’’ for steam boilers, WM. T. COMSTOCK. Pub., 23 Warren St., New York. 

SW! DS BON rece tcoe eastern wilese: 0 b:aSes ee ie fees laces 687 


E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained hy the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulirs 
address Munn & Co., 361 Broadway, New York. 


grate; burns wood or coal. 


WM. G. WILLARD, Dept. 112,3 
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I will Ship to any Station inthe United States for 


THE CELEBRATED 


WILLARD STEEL RANGE 


It, has six 8-inch lids; 15-gallon reservoir 
wide. 12 ins. high ; top cooking surface. 20x36 i 
3 DI i Guarant 
descriptive circular and testimonials. 


$25.00 


ge warming closet; oven 21 ins. deep, 17 ins. 

se iN ing. lined forougicnt Huth Asbestos: Duplex 
repect; weighs 8. rite for fre 

AGENTS” WANTED. 7 


619-21 N. 4th Street, St. Louis, Mo. 


lar; 


Scientific 


American 


APRIL 4, 1903. 


The New Winton 
Touring Car 


has more Horse Power for each hundred pounds weight of car than 
any other automobile on the market. The efficiency of this is 


demonstrated in its endurance, speed and grade-climbing qualities. 
See it or write for catalogue. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 


helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties— 
there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar for text books. 


THE KODAK WAY 


means picture taking without a dark-room 
for any part of the work. Better results 
than the old way, too. 


$1.00 to $75.00 
2 « $2.00 to $10.00 


Kodak and Brownie Cameras, 
Kodak Developing Machines, 


Corres pond ence 
School 
circulars and 
Kodak 
catalogues free 
atany dealer's, 
or by mart, 


Eastman Kodak Co., 


Rochester,N.Y. 


MATCH FACTORY.—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 11133. Price 10cents. For sale by Munn & 


PALATABLE 
WATER-STILL 


Produces an absolutely 
pure and aerated wa-= 
ter tor manufacturing 
or drinking purposes. 

ttachable to any 
steam boiler. 

Made in all sizes, from 
10 to 20 gallons distilled 
water per hour. 

In use in U.S. Army and 
Hospital Marine service. 

Write for catalogue. 


_JPALATABLE WATER-STILL 
, COMPANY, 
Boston, Mass., U. S. A. 


Single and Double Tube 


Fisk Tires 


FISH RUBBER COMPANY 
Chicopee Falls, Mass. 


Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 


Washburne’s Cuff Holders 


They can be instantly attached or de- 


tached. They never come loose—have a 
grip like a bulldog. 
[llustrated catalogue on request. 


Sample pair r of | Cuff Holders 
sent by mail on rec receipt of 20c. 


AMERICAN R RING _CO., FE iy 
Box 8. Waterbury, Conn, [| il 


NEW ENGLAND 
WATCHES g,, 
PADISHAH 


The best low priced watch in tbe world. 
Sold in every country on the globe or 
the one price or its equivalent. . 


$2.00 EACH 


Plain or fancy colored Sporting Dials. 


We make all styles and sizes of watches 
for men and women............ 
Catalogues sent on request: 


NEW ENGLAND WATCH CO., 
Factories: Waterbury, Conn. 
New York, 37 & 39 Maiden Lane. 


Chicago, 131 to 137 Wabash Avenue. 
San Francisco, Spreckels Building. 


Offices : 


LATHE 


Noup-to-datemanufacturercan 


afford to do without it. 
HIGHEST AWARD “estsoer or eataoe tes 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. S. A. 


PATENT 


WIRE ROPE 


Perfect Grip Clip. Absolutely 
Operated by One Man. 


A. LESCHEN & SONS 


Branch Offices, 


AERIAL 


For Transportation of Ore, Coal, Dirt, Timber, etc. 


Cost of Maintenance Low. 


TRAMWAY¢ 


(Trade Mark Registered.) 


Unloads Automatically. 
Capacity Largest Ubtainable. 


Safe. _ Loads Automatically. 


A “Motorette 
Be eeu 7 


Dion type. 
unloaded, 
with water per a when 
Mechanism perfect and easy 
to _understsnd and operate. 
All parts highly finished and 
with a view to comfort and 
durability. Most useful and 
economical machine on the 
market. Light and strong. 
Write for free illustrated 
descriptive booklet to 


The George N. Pierce Co.. 
Buffalo, N. Z. 


“Tru 


13 Centre Street, New York City, N. Y. 
M k 
Magnolia Metal Co.'s Stoc 
Selling at Par, 
Dividends paid semi-annual)y—April Ist and October Ist. 
Ch. cks, if desired, can besent to 
National Bank of Pittsburg, Pa. 
MAGNOLIA METAL CO., 


Home Office, 920-922 North 
age E. Lake Street, Chicago, Ill. 
h S1TOOA SHARE 
Magnolia Metal is famous the world over and we have 
the Merchants Exchan ge National 
Write to us for chartered account- | 
'UTIVE OFFICES 


ROPE COMPANY. Main Street, St. Louis, Mo. 
Fremont Street; San Francisco, Cal. 

A limited amount offered for public subscription. 
offices and factories in principal cities. 
Bank of New York City, or Federal 
ant’s report, and prospectus. 

:X EC! 

511-513 W. 13th St,, New York. 


e as the 


needle to the 


pole 


is the hand to 


the minute 


ON afr 


ELGIN WATCH 


Every Elgin Watch is fuily guaranteed. All 


jewelers have Elgin Watches. 


“‘Timemakers 


and Timekeepers,’’ an illustrated history of the 


watch, sent free upon request to 
ELGIN NATIONAL WATCH Co., ELain, 


CHARTER ENGINE 


ai eee 
One 
ron gee PuRPOSE 


stationalics. Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
FUE s1.—Gasoline Gas, Distillate. 
Send for Lllustrated Catal logue and _Testi- 
monials, and State Your Power Needs. 


All varieties _ lowest prices. Best Railroad 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates, 


Ceales Sewing Machines, Bicycles, Touls. ete. Save 


Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill 


Jer. 


By 
C.H.BESLY&CO.CHICAGO ILLUSA 


FLECTRIGAL TESTING 


If you wish to know the properties of any electrical 
instruments, materials or apparatus, the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY LAMP TESTING BUREAU 


8th Floor. No. 14 Jay Street, New York 


parts. 
Man 
Cata 


j /Main 


KNOX AUTOMOBILE 


ALL SEASONS ARE ALIKE 


TO THE 


WATERLESS KNOX 


Our patent air cooling system works equally well in zeroor 
dog day weather. 


Strength and simplicity distinguish all 
Hence its great popularity 

¥ details have been improved in the 1903 Car. 

0: 


gue on application. 
COMPANY 
Office and Works, SPRINGFIELD, MASS. 


New York Agency, H. M. Davis, 146 West 39th Street. 

Boston Agency, Reed-Underhill Co 

San Francisco Agency, Nat’l Automobile & Mfrs. Co., 26 
Fremont Street. 


1 Stanhope Street. 


Philadelphia and Pittsburgh Agencies, Banker Bros. Co. 


Che Cypewriter Exchange|Orient Motor Car 


144 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
BOSTON 

817 Wyandoite St. _ 
KANSAS CITY, MO. 

209 North 9th St.. 
ST. LOUIS, MO. 


536 California St., 
SAN FRANCISCO, CAL. 


We will save you from 10 
to 50% on Typewriters of all makes. Send fer Catalogue 


SPLITDORFE. SPARK COILS 


"44-25 VANDEWATER ST.NY. =~ 


8 H.P. PRICE $950 


All speeds to 30 miles per hour. Willclimb any grade. 
Write for descriptive catalogues. 


‘WALTHAM MEG. CO., - Waltham, Mass. 


GO RIGHT TO CARRIAGE HEADQUARTERS 


Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 


get carriages, harness and horse accessories 


direct from our factory at wholesale prices. 


THE COLUMBUS CARRIAGE and HARNESS COMPANY. 


Factory and General Office, Columbus, 0. 


Western Office & Distributing House, St. Louis, Mo. 


Write to nearest office. 
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COLD GALVANIZING. 
AMERICAN PROCESS NO ROYALTIES. 
SAMPLES anoINFORMATION on APPLICATION. 


Electro-Plating 


Apparatus and Material, 


THE 1 
=Hanson & VanWinkle 


0. 
Newark. N. J. 
136 Liberty St.,N.Y. 
30 & 32S. Canal St. 
Chicago. 


Senp Your Business Carp 
FOR CATALOGUE. 


Free 
Test 


‘Royal Worcester’ 
Belting. 


We are so confident that this is ab- 
solutely the best and most economical 
power belt to use that we will gladly 
send trial belt for testing on your own 
machinery. All you have to do is 
write us for it, and you are under no 
obligation to keep. it unless it’s abso- 
lutely satisfactory in every resrect. 

Write us to-day for belting facts. 
We have been making old-fashioned 
oaketanned leather belting for 50 years, 
and want you to know how it wears, 
It will be money in your pocket. 


GRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, Mass. 


ESSOP STEEL CA 


s 
MFR OF F CRUCIBLE LE SHE! ETSTEE 


Operators of writing machines, especially 
skilled operators, prefer-the REMINGTON, 
and for very good reasons. 


The Best Results 


in the Amount and Quality of work done, and 
the Ease and Speed with which it is done, 
4 are attained only through the use of the 


Remington Typewriter 


REMINGTON TYPEWRITER COMPANY 
327 Broadway, New York. 


BABBITT METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1'23e 
Price 10 cents. For sale by Munn & Co. and all newse 
dealers. Send for catalogue. 


The Balanced Motor 


Employed in all Haynes-Apperson cars is of the 
famous double cylinder type which has proved its su- 
periority over all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers have 
tried to imitate this construction, but have produced 
nothing equal to the original. 


Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 
Haynes-A pperson Car 

This transmission produces the various speed changes 
in easy stages, withoutthe jerky motion characteristic 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changing 
device in existence. It has been consistently deve 
oped through tea years of hard service, and has been 
more thoroughly tested under all conditions than any 
other transmission made. 

Should this be of interest, we shall be glad to 
tell you more about it. Send for our literature 


THE HAYNES=APPERSON CO., Kokomo, 
(The Oldest Builders of’ Metor Cars in America) 


National Automobite Mfg. Co., San Francisco, agents 
for Pacific Coast, branch store, 381 to 385 Wabush Ave. 


Please mention the ScienTIFIC AMERICAN when you communicate with us, 


Ind. 


